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FOREWORD 

This  report  was  prepared  for  the  Air  Force  Office  of  Scientific  Research, 
United  States  Air  Force  by  the  United  Technologies  Corporation  Research  Center, 

East  Hartford,  Connecticut,  under  Contract  F49620-78-C-0064 ,  Project  Task  No. 
2307/A4  61102  F.  The  performance  period  covered  by  this  report  was  from  1  June 
1978  to  31  January  1981.  The  project  monitors  were  Dr.  D.  G.  Samaras  and  Dr.  James 
Wilson. 
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INTRODUCTION 

Experimental  research  has  been  conducted  to  examine  the  combined  effects  of  free- 
stream  turbulence  and  favorable  pressure  gradients  on  flat-wall  transitional  boundary 
layers.  Convective  heat  transfer  coefficients,  boundary  layer  mean  velocity  and  tem¬ 
perature  profile  data  and  wall  static  pressure  distribution  data  were  obtained  for  four 
combinations  of  freestream  turbulence  intensity  and  favorable  pressure  gradient.  Data 
were  obtained  for  freestream  turbulence  intensities  of  approximately  2%  and  4%  for  an 
acceleration  level  of  K  =  v/u^  3U/3x  =  0.75  x  10"6  and  for  turbulence  intensities  of 
approximately  1%  and  2%  for  an  acceleration  level  of  K  =  v/u2  3U/ax  =  0.20  x  10~6.  Free¬ 
stream  multi-component  turbulence  intensity,  longitudinal  integral  scale,  and  spectral 
distributions  were  obtained  for  the  various  test  cases.  A  comprehensive  report  contain¬ 
ing  a  description  of  the  experimental  equipment,  a  presentation  of  the  reduced  data  and 
an  analysis  of  the  results  is  available  in  Ref.  1. 

Mean  velocity  and  temperature  profile  data  for  the  individual  boundary  layer  tra¬ 
verses  are  presented  in  this  report. 
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DESCRIPTION  OF  BOUNDARY  LAYER  DATA  REDUCTION  SYSTEM 


A  computer  program  has  been  written  which  reduces,  plots,  and  tabulates  the  velocity 
and  temperature  boundary  layer  profile  data  obtained  by  the  UTRC  Boundary  Layer  Wind 
Tunnel  Data  Acquisition  System.  Following  is  a  brief  description  of  this  reduction 
program. 

(a)  Mean  velocities  (U)  are  measured  with  miniature  flattened  pitot  probes. 

These  velocities  are  corrected  for  probe  Reynolds  number  and  wall  blockage  effects 
using  the  results  of  Refs.  2,  3,  and  4.  Except  for  those  measurements  extremely 
close  to  the  wall  (y  ~  <  0.010  in.)  the  corrections  were  less  than  1%  of  the  measured 
velocity.  The  maximum  velocity  correction  (5%)  resulted  for  the  case  of  the  probe 
touching  the  wall. 


(b)  Friction  velocities  (UT)  for  each  profile  are  determined  by  a  least  squares 
fit  of  the  velocity  profile  data  from  50- <y+-<500  to  the  "law-of-the  wall". 


J«L  = 


yur 

v 


♦  C 


Cl) 

/ 


where  K  *  0.41 
C  *  5.0 

as  recommended  by  Coles  (Ref.  5). 

Using  this  value  of  UT  the  velocity  and  temperature  data  are  plotted  in  universal 
coordinates  'J'~  ^  and  •*-  ^a-~ l|^afPv/T»/<>.  vs.  *  =  ~jr  •  The  velocity  profile  data 
are  compared  with  Eq.  (1)  and  the "temperature  data  with  Eq.  (2). 

l*=P,.(itn/iC4P,) 

where  Prt  =  0.9 
K  -  0.41 
C  -  5.0 
Ps  —2.0 


The 

following  integral  properties  are 

determined 

g 

(i) 

displacement  thickness 

(ii) 

momentum  thickness 

-i  »”(-*)» 

(iii) 

energy-dissipation  thickness 

a  I-*)- 

(iv) 

enthalpy  thickness 
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(v) 

kinematic  displacement  thickness 

l  ('  •  »:)  ^ 

(Vi) 

kinematic  momentum  thickness 

$K  s 

L  07)  Oy 

(vii) 

Clauser  delta 

L- 

4 

(viii) 

Clauser  shape  parameter 

G  = 

n!(u-eU 

Measurement  of  velocity  profile  data  very  close  (y+~<30)  to  a  wall  is  difficult 
because  of  the  extremely  large  local  velocity  gradients  and  the  finite  probe  tip  size. 

For  the  velocity  profiles  measured  in  this  program  a  flattened  impact  probe  with  a  probe 
tip  height  of  approximately  0.007  in.  is  employed.  This  tip  height  corresponds  to 
Ay+=10  for  most  of  the  profiles  (depending  on  the  individual  profile  Ux).  Because  the 
true  distance  from  the  wall  to  the  effective  center  of  the  probe  tip  is  uncertain 
(uncertainty  of  approximately  ±0.001  in.)  the  recommendation  of  Coles  (Ref.  6)  has 
been  followed  and  the  integral  thicknesses  are  evaluated  using  standard  sublayer  functions 
very  close  to  the  wall.  For  values  of  y+<35  (approximately  three  probe  tip  heights) 
the  integral  thicknesses  are  evaluated  using  the  standard  velocity  sublayer  and  buffer 
zone  function  of  Burton  (Ref.  7). 


y +*uf+ 


(3) 


The  thermocouple  boundary  layer  probes  are  constructed  with  0. 001-in. -dia  sensing 
elements.  Because  of  this  design,  accurate  temperature  data  can  be  obtained  very 
close  to  the  wall  (for  some  profiles  even  within  the  viscous  sublayer).  For  this  reason 
it  has  been  possible  to  use  measured  temperature  data  for  evaluation  of  the  integral 
thicknesses  from  y+  =  5  to  the  edge  of  the  boundary  layer.  For  y+<5  (viscous  sublayer) 
the  integral  thicknesses  are  evaluated  using  Eq.  (4). 

8  Pr  U+  (4) 


(d)  The  profile  "wake  strength"  (n)  is  determined  from  an  iterative  solution 
of  two  "local  friction  law"  formulations  from  Coles  (Ref.  6). 


(i) 


Ut 

<JT 


=  -Lm±“L 

K  V 


+  c  + 


2_n_ 

K 


(ii) 
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1 


i  . 
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Since  the  term  j,~  can  be  eliminated  from  Eqs.  (i)  and  (ii)  all  that  is  required 
to  solve  for  II  are' values  of  Ue,  UT,  and  6*. 


The  wake  component 


*  =  TT  -  (-^ En *  c)] 


is  plotted  vs.  —  and  compared  to  Coles  (Ref.  6)  zero  pressure  gradient  wake  function 

6 


w  =  a  *-n*  (f  -£) 


(e)  Defect  velocities  are  calculated  using  the  value  of  UT  determined  in  (b) . 

U -  it. 

Velocity  defect  =  - * 

UT 

The  velocity  defect  distribution  is  plotted  vs.  -  and  compared  with  inner  and  outer 
region  defect  correlations.  u 

(i)  In  the  inner  region  «=0.2)  with  the  correlation  of  Schubauer  and  Tchen 
(Ref.  8).  6 

U_U*  _  I  o./y  \ 


*■*■«"($) -ms 


y 

(ii)  in  the  outer  region  (g-»0.2)  with  the  correlation  of  Hama  (Ref.  9) 

U-Ue  a,/,  y\2  (8) 

*ur='96  ri) 

(f)  The  following  is  a  list  of  all  plots  constructed,  including  those  discussed 
in  parts  (b) ,  (d),  and  (e) : 


TW~T  y 

ii)  — -  vs  _ 

Tw-Te  6 


iii)  U+  vs  Y+ 


(see  b) 


T  vs  Y 


(see  b) 
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v)  U-U 


e  vs  Y 
6 


vi)  W  vs  y 
6 


(see  d) 

(see  e) 


(g)  The  following  boundary  layer  values  are  tabulated 

V  U  Tw-T  U-Ue  „+  y  + 

T'  U''  U,'  Tw  -Te  UT 

Sample  reduced  boundary  layer  profile  data 


Typical  mean  velocity  and  temperature  boundary  layer  profile  data  obtained 
in  the  UTRC  Boundary  Layer  Wind  Tunnel  with  the  test  section  adjusted  for  zero 
pressure  gradient  flow  are  presented  in  the  following  example  figures .  For  these 
example  figures  the  various  analytical  curves  are  labeled  with  their  respective 
equation  numbers. 


Laminar  and  Transitional  Boundary  Layer  Profile  Data 

For  those  profile  stations  where  the  boundary  layer  was  either  laminar  or 
transitional  the  previously  described  turbulent  "law- of- the -wall"  analysis  is 
inapplicable.  For  those  profiles  the  data  are  plotted  as  velocity  and  temperature 
ratios  only.  Tabulated  values  are  given  for  the  measured  velocities,  temperatures, 
velocity  and  temperature  ratios,  and  for  the  calculated  integral  values  of  the 
boundary  layer  profiles . 


R81-9.14388-16 


REFERENCES 

1.  Blair,  M.  F.  and  M.  J.  VIerle:  Boundary  Layer  Forward  Transition  in  Accelerating 
Flow  with  High  Levels  of  Freestream  Turbulence.  UTRC  Report  R81-914388-17 , 

March  1981. 

2.  MacMillan,  F.  A.:  Viscous  Effects  in  Flattened  Fitot  Tubes  at  Low  Speeds,  Journal 
of  Royal  Aeronautical  Society,  Vol.  58,  1954. 

3.  Ouarmby,  A.  and  H.  K.  Das*.  Displacement  Effects  on  Pitot  Tubes  with  Rectangular 
Mouths,  The  Aeronautical  Quarterly,  May  1969. 

4.  MacMillan,  F.  A.:  Experiments  in  Pitot  Tubes  in  Shear  Flow,  A.R.C.  R&M  3028, 

1957. 

5.  Coles,  D.  E. :  The  Turbulent  Boundary  Layer  ina  Compressible  Fluid,  Rand  Report, 
R-403-PR,  1962. 

6.  Coles,  D.  E.:  Proceedings,  Computations  of  Turbulent  Boundary  Layers  -  1968, 
AF0SR-1FP,  Stanford  Conference,  Vol.  11,  1968. 

7.  Burton,  R.  A.:  A  Simple  Universal  Velocity  Profile  Equation,  AIAA  Journal  3, 

1965. 

8.  Schubauer,  G.  B.  and  Tchen,  C.  M. :  "Turbulent  Flow"  in  Turbulent  Flows  and 
Heat  Transfer,  High  Speed  Aerodynamics  and  Jet  Propulsion,  Vol.  5,  Princeton 
University  Press,  Princeton,  K.  J.,  1959. 

9.  Ham a,  F.  R. :  Boundary-Layer  Characteristics  for  Smooth  and  Rough  Surfaces, 

Trans.  Soc.  Naval  Architects  Marine  Engrs.  62,  1954. 


mm 


10 


JOE  KL0M22X  TAPE  4752P-  PILES  69-111,  RUN  2,  PTS.1-23  10/15/60 


RUN  NU<  2  •  POINT  2  3.  GnICNO.  1 


boundapy  layer  properties 

ST ANDARO 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNCTION  FPOM 

TO  WALL 

WALL  TO  Y 3  5 

FREE  STREAK  VELOCITY 

r 

55.542 

55.542 

FREE  STREAM  TEMPERATURE 

z 

74.734 

WALL  TEMPERATURE 

z 

112. 150 

WALL  HEAT  FLUX 

z 

.0425G 

FREE  STREAM  DENSITY 

z 

.07500 

FREE  STREAM  KINEMATIC  VISCOSITY 

z 

•0001641 

density  oc  fluid  at  wall 

z 

.07009 

KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 

z 

•C0U1849 

wALL/PREl  stream  density  ratio 

z 

.93457 

LOCATION  REYNOLDS  NUMBER  (REX) 

z 

3496b6. 94 

INPoT  VALUE  OF  VELOCITY  DELTA 

z 

.11500 

INPUT  VALUE  OF  TEMpERATURE  DELTA 

z 

. 1 1 500 

calculated  delta 

z 

DELTA  99. 5*  INPUT 

z 

.  1 100C 

displacement  thickness  (delstari 

z 

.02904 

.02250 

momentum  THICKNESS  (THETA) 

z 

.01205 

.01243 

ENERGY-DISSIPATION  thickness 

z 

.01940 

.02107 

ENTHALPY  thickness 

z 

.00083 

.00115 

SHAPE  FACTOR  12  1 DE L S T A R  /  T H E T A  ) 

z 

2.40971 

1.80940 

SHAPE  FACTOR  32  (ENERGY/THETA  ) 

z 

1 . 60979 

1.69468 

MOMENTUM  THICKNESS  REYNOLDS  NUMBER 

z 

339.87 

350.64 

displacement  thickness  Reynolds  number 

z 

818.96 

634.44 

SKIN  FRICTION  COEFFICIENT 

z 

FRICTION  VELOCITY 

- 

LA*  OF  THE  WALL  CONSTANT  (K) 

z 

.41000 

LAw  OF  THE  WALL  CONSTANT  (C) 

z 

5.000GG 

wake  strength 

z 

CLAuSERb  ’DELTA*  INTEGRAL 

Z 

-.41874 

-.36962 

CLAUSERS  *g*  integral 

z 

4. 74536 

2.56191 

displacement  thickness  -  constant  density 

z 

.02620 

.02135 

momentum  thickness  -  constant  density 

z 

.01239 

.01280 

SHAPE  FACTOP  12  -  CONSTANT  DENSITY 

- 

2.11523 

1.66750 

LOCATION  -X 

- 

12.40000 

Z  =  CENTERLINE 
*  =  0.2  X  ic’6 


Table  1 
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JOo  KLD-22*  TAPE.  47S2R-  files  89-111, 
R  0  N  N  0  .  2 .  POINT  23, 

REDUCED  PROFILE  DATA 


Run  2,  PTS.1-23 
drid  nl.  i 


Y 

Y  / 

N 

INCHES 

DELTA 

1 

.0340 

.037 

2 

.  0056 

.  v  5  1 

3 

.  00  72 

.  u  66 

4 

.00  si 

.*74 

5 

.0099 

.  090 

6 

.0118 

.  106 

7 

.01  38 

.  126 

8 

.0156 

.  1 «  2 

9 

.01  70 

.155 

10 

.  0 1  6  6 

.171 

11 

.0211 

.  1  92 

12 

.02  31 

.210 

.  3 

.  0247 

.225 

14 

.  0309 

.261 

15 

.0  376 

.344 

16 

.0446 

.408 

17 

.0506 

.462 

13 

.  05  oC 

.52b 

19 

•  06m9 

•  s  9  0 

20 

.0712 

.64b 

21 

.07s? 

.711 

22 

.  06  51 

.  774 

23 

.0910 

.626 

24 

.  0982 

.693 

25 

.10  50 

.  9  e  5 

26 

.1112 

1 .01  1 

27 

.1176 

1  •  u  7  1 

28 

.1249 

1.136 

29 

.1422 

1.293 

30 

.1596 

1.451 

31 

.1768 

1 . 606 

32 

.  1949 

1.772 

33 

.2124 

1.931 

34 

.2302 

2.093 

35 

.  2472 

2.248 

36 

.  2660 

2.409 

37 

.  2823 

2.567 

38 

.  3GC2 

2.729 

39 

.  3297 

2.996 

40 

.  3601 

3.274 

41 

.  39UC 

3.546 

42 

.4203 

3.621 

43 

.  4  $  0  C 

4. *91 

44 

.  4  6*3 

4.367 

45 

,5101 

4.636 

46 

.  54  02 

4.911 

47 

.  5699 

5.181 

48 

.  60  CC 

5.455 

49 

1.060? 

9.620 

50 

1.5596 

14.180 

si 

2 . 04u0 

1  b . 54  t 

52 

2 . 51 Vb 

22.90b 

5  3 

3.0CD1 

27.274 

u 

F  T/  Sec 

6. 73 
9  .  !  3 

1C.  75 

11.73 
14.  Ob 
15.96 
18.75 
20.  81 
21.77 
23.65 
25.  9b 
28 . 06 
29. 4L 
3  4  .  3  0 
39. 72 

43.53 
46.  35 
49.  lb 
51.1b 
s  2  •  74 

53.64 
54  .  52 
54.7* 

5  5. 08 
55.  25 
55.  39 
5  5.45 

55.64 

55.54 
5  5 . 40 
5  5.4v 
55.c5 

55.54 
55. 51 

55.45 
55.49 

55.55 

55.55 
55.54 
55. 63 

55.49 

55.49 

55.49 

55.46 
55.44 
55.  59 
55.5* 
55.51 
55.59 
55.  3C 
55.  ?b 
55.  15 
55.  16 


T 

CE5.F 
107.71 
106.7b 

105.49 
104.79 

103.55 
101.97 
IOC. 57 
99.25 
98.30 
96.93 
95.46 
94.16 
92.99 
o  9 . 2  3 
85.54 
o  2  •  5  2 
60.57 
78.53 
7  7.16 
76.40 
75  .  76 
75.37 
75.12 
74.96 
74  .  92 

74,4! 

74.74 

74.74 

74.72 
74  .  74 

74.74 

74.75 
74.74 

74.73 

74.73 

74.74 

74.74 

74.73 

74.73 

74.74 

74.74 

74.73 

74.74 

74.73 

74.74 

74.74 
74. ^3 

74.73 

74 .74 

74.73 
74.72 

74.74 
74.72 


U/DE 
.121 
.164 
.  194 
.2  11 
.253 
.267 
.336 
.375 
.392 
.426 
.466 
.505 
.529 
.616 
.7  Ob 
.7  84 
.634 

•  ees 
.92  1 
.949 
.966 
.962 
.985 
.992 
.995 
.997 
.998 
1.002 
1 .000 
.999 
.999 
1.001 
1 .000 
.999 
.996 
.999 
1  .000 
1.000 
1  .COG 
1.002 
.999 
.999 
.999 
.999 
.996 
1.CC1 
.999 
.999 
1.001 
.996 
.995 
.993 
.993 


theta 

.119 

.  144 

.178 

.  197 

.230 

.272 

.310 

.  345 

.  370 

•  407 

.446 

.481 

.512 

.613 

.711 

.792 

.644 

.  898 
.935 
.956 
.972 
.983 
.990 
.994 
.99  5 
.996 
1.  ODD 


:oc 
1.000 
1.000 
1  .cco 

1  .  DOC 
l.GCO 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1 .000 
1 .000 
1.000 


000 
DCO 
1.000 
1 .000 
1  .  ODD 
l.DCU 
1 .000 
1  .  DCO 
1  .  COD 


1.000 


Table  1 


JOb  *LDM2?X  TAPE  4752P-  FILES  69-111,  PUN  2,  PTS.1-23  10/15/60 


RUN  NO.  2.  POINT  21.  G  *  I  f  !,0  .  i 


BOUNDAPY  LATER  PROPERTIES  STANDAPD 

LINEAR  SUBLAYER 

INTERPOLATION  FUNCTION  FROM 
TO  WALL  wALL  TO  Y  +  =  3S 


FREE  STREAM  VELOCITY 
FREE  STREAM  TEMPERATURE 
WALL  TEMPERATURE 
WALL  HEAT  FLUX 
FREE  STREAM  DENSITY 
FREE  STREAM  KINEMATIC  VISCOSITY 
DFNSITY  Or  FLUID  AT  WALL 
KINEMATIC  VISCOSITY  OF  FLUID  AT  wALL 
wALL/FREE  STREAM  DENSITY  RATIO 
LOCATION  REYNOLDS  NUMBER  (REX) 
input  value  of  velocity  delta 

INPUT  VALUE  OF  TEMPERATURE  DELTA 
CALCULATED  DELTA 
DELTA  09.5*  INPUT 
DISPLACEMENT  THICKNESS  (DELSTAR) 
MOMENTUM  THICKNESS  (THETA) 
ENEPGY-niSSIPATION  ThlCKNESS 
enthalpy  thickness 
SHAPE  FACTOR  12  ( DELSTAR/THET A ) 
SHAPE  FACTOR  32  ( E NE P G Y /THE T A  ) 
MOMENTUM  THICKNESS  REYNOLDS  NUMBER 

displacement  thickness  peynclds  num&ep 
skin  friction  coefficient 
friction  velocity 
LAW  OF  The  wall  CONSTANT  (K) 
LAW  OF  The  WALL  CONSTANT  (C) 
wake  STRENGTH 


5b. 997  56.997 

74.722 
114.350 
. U407C 
. L75CD 
•00U1641 
.06962 
.0001862 
. 93097 
474620.14 
.11500 
.15000 


.11000 
.03015 
.01247 
.02020 
•  UO 1 1  5 
2.41730 
1.61968 
360.96 
872.54 


.02371 

.01295 

.02198 

.00152 

1.83078 

1.69735 

374.73 

686.05 


.41000 
5. 00000 


CLAuSERS  'DELTA*  INTEGPAL 
CLAUSEPS  'C-'  INTEGRAL 
displacement  thickness  -  constant  density 
MOMENTUM  thick  ness  -  constant  density 
SHAPE  FACTOP  12  -  CONSTANT  DENSITY 


-  .44025 
4.96802 
. 02  7u  4 
.01289 
2.09786 


- . 38966 
2.70892 
.02219 
.01341 
1.65550 


LOCATION  -X  -  16. 4DDC0 

2  =  CENTERLINE 
K  =  0,2  X  10~6 


Table  2 


jOo  aLO“22x  TAPE  4752P- 
*UN  NO.  2. 

PECUCED  PSOFILE  DATA 


FILES  EA-llI, 
POINT  21. 


PUN  2,  PTS.1-23 
OP  I  D  NO.  1 


10/15/80 


Y 

Y/ 

u 

N 

.1  NOES 

DELTA 

f T/ S-C 

1 

.uO  39 

•  L  ?b 

5.71 

2 

.C053 

.  u  4  6 

7.62 

3 

.OCeC 

.055 

9.62 

4 

.03  77 

.070 

11.54 

5 

.0097 

.084 

13.46 

6 

.OloC 

•  0°1 

14.43 

7 

.0122 

.111 

16  .  74 

6 

.01  39 

.127 

19.25 

9 

.  J1  59 

.145 

21.49 

1C 

.0176 

.  160 

23.21 

1 1 

.01  91 

.174 

24  .  7o 

12 

.-2-6 

.  1  90 

2  6.55 

1  3 

.  02  31 

•  2  1  D 

26 . 74 

14 

.02:1 

.226 

30.41 

15 

.02:6 

.242 

3  1.94 

16 

.  0324 

.299 

3  6  •  4- 

17 

»  0  4  -  C 

.364 

4  1  .  09 

15 

.04  7? 

.429 

45.26 

19 

.0531 

.463 

47.  Pi 

2C 

.0598 

.  541. 

50. 25 

21 

•  U6  c  9 

.506 

5  2.17 

22 

.0731 

•  6  6  5 

53.6: 

23 

•  0  6  -  C 

.720 

54  .  i- 

24 

.  0°72 

.  793 

55.5s 

25 

.0928 

•  e4  4 

56  .  02 

26 

.1300 

.909 

5  6.36 

27 

.1070 

.973 

56.70 

2e 

.1128 

1.026 

56.05 

29 

.1202 

1.093 

56.91 

30 

.1269 

1.154 

56  .  c3 

31 

.1441 

1.310 

57.15 

32 

.1616 

1.469 

57.  12 

33 

.1791 

1  .b26 

57.20 

34 

.  1968 

1.739 

57.1- 

35 

.2136 

1.944 

57.29 

36 

.2319 

2.106 

57.15 

37 

.  2492 

2.266 

57.29 

38 

.  2671 

2.42o 

5  7.25 

39 

•  2fl  42 

2.584 

57.17 

40 

.3015 

2.744 

57.  1L 

41 

.3316 

3.015 

57.06 

42 

.  3620 

3.291 

57.07 

43 

.  3921 

3.565 

57.  22 

44 

.4219 

3.636 

57.  1„ 

45 

.  4522 

4.111 

57.11 

4  6 

.  4623 

4.365 

57.12 

*7 

.5119 

4 . 6C  4 

57 . 04 

45 

.5416 

4  •  6  2  t 

57.  14 

49 

.5719 

5.199 

57.07 

50 

.  6020 

5.473 

5  7,13 

31 

1 .U62C 

9.637 

57.  12 

52 

1.5619 

14.199 

56  .  95 

53 

2. 0416 

16.562 

56.  °3 

54 

2.5217 

22.925 

56.60 

35 

3.0024 

27.295 

56.  P7 

T 


DE6.F 

U/UE 

ThETA 

111.09 

.  1G- 

.  U62 

110.52 

.137 

.  097 

1  1C. 01 

.16  7 

.110 

106.86 

.203 

.136 

107.78 

.236 

.166 

107.32 

.253 

.177 

105.83 

.295 

.215 

104.71 

.33a 

.243 

103.41 

.377 

.278 

102.42 

.407 

.301 

101.36 

.434 

.327 

99.07 

.46b 

.  363 

96.65 

.504 

.  396 

47.19 

.534 

.433 

96.  rfa 

.560 

.46  1 

92.41 

.634 

.554 

39.33 

.724 

.655 

65.13 

.794 

.737 

62.96 

.639 

.792 

a  1  .  1  4 

.662 

.6  36 

79  .  T5 

.915 

.85  1 

77.69 

.942 

.920 

76.77 

.959 

.948 

76. C9 

•  97s 

.965 

75.75 

.963 

.974 

75.42 

.969 

.982 

75.21 

.995 

.988 

75.05 

.999 

.992 

74.94 

.998 

.994 

74 .90 

.999 

.996 

74.75 

1.002 

.999 

74.73 

1  .002 

1.000 

74.71 

1.004 

1.D0D 

74.42 

1  .  U  0  2 

1 .000 

74 . 72 

1 .005 

1  .COO 

74.72 

1.002 

1.000 

74 .72 

1 .005 

1.000 

74.71 

1  .004 

1  .  DCO 

74.72 

1  .  C  C  3 

1.000 

74.73 

1.002 

1 .000 

74.73 

1  .002 

1 .000 

74.73 

1.001 

1  .  coo 

74.73 

1.004 

l.OCC 

74.7  2 

1 .002 

1  .  OCO 

74.72 

1  .002 

1.000 

74.74 

1 .002 

.999 

74.72 

1.001 

1  .DOC 

74.75 

1.003 

.999 

74.74 

1  .001 

1 .000 

74.74 

1  .002 

,999 

74.74 

1.002 

1  .000 

74.74 

.999 

1.000 

74.73 

.997 

1.000 

74 . 72 

.997 

1 .000 

74.72 

.998 

1 .000 

Table  2. 


JOB  KLDM22X  TAPE  <475  2R-  FILES  e  9  -  1  1 1  r  RUN  2,  PTS.1-23  10/15/80 


RUN  NO.  2.  POINT 

22 

.  6  r  I  L 

0  •  4 

BOUNDARY  LAYER  PPOPEPTIES 

standard 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNCTION  FROM 

TO  WALL 

WALL  TO  Y  ♦  =  3  5 

FREE  STREAM  VELOCITY 

r 

56.997 

56.997 

FREE  STREAM  TEMPERATURE 

* 

74.568 

WALL  TEMPERATURE 

114.200 

WALL  HEAT  FLUX 

z 

.04020 

FREE  STREAM  DENSITY 

z 

. C7502 

FREE  STREAM  KINEMATIC  VISCOSITY 

z 

.0CC164C 

DENSITY  of  fluid  AT  WALL 

z 

. 06964 

kinematic  viscosity  of  fluid  at  wall 

z 

.0001861 

wall/frfe  stream  density  ratio 

z 

.93094 

LOCATION  PEYNCLDS  NUMBER  (REX) 

z 

474861.75 

INPUT  VALUE  OF  VELOCITY  DELTA 

z 

.15000 

input  VALUE  of  TEMPERATURE  delta 

z 

. 170CC 

CALCULATED  delta 

z 

DELTA  99. 5*  INPUT 

z 

.12000 

DISPLACEMENT  THICKNESS  (DELSTAR) 

z 

.03234 

.02564 

momfntum  thickness  (theta) 

z 

.01347 

.01419 

energy-dissipation  thickness 

z 

.02183 

.02398 

enthalpy  thickness 

z 

.00109 

.00138 

SHAPE  FACTOR  12  ( DE L S T A R / T HE T A ) 

z 

2.40037 

1.80700 

SHAPE  FACTOR  32  (ENERGY/THETA) 

z 

1.61992 

1.68995 

MOMENTUM  THICKNESS  REYNOLDS  NUMBER 

z 

390.12 

410.84 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER 

z 

936.43 

742.38 

SKIN  FRICTION  COEFFICIENT 

z 

FRICTION  VELOCITY 

z 

LAW  OF  THE  WALL  CONSTANT  (K) 

z 

.41000 

LAW  OP  The  WALL  CONSTANT  (C) 

z 

5.00000 

WAKE  STRENGTH 

z 

CLAOSERS  ‘CELTA*  INTEGRAL 

Z 

-.48312 

-.43524 

ClAuSEPS  'G*  INTEGRAL 

z 

5.6081  3 

3.11775 

displacement  thickness  -  constant  density 

z 

.02909 

.02426 

momentum  thickness  -  constant  density 

z 

.01364 

.01457 

SHAPE  FACTOR  12  -  CONSTANT  DENSITY 

r 

2. 10261 

1 .66457 

LOCATION  -X 

16.40000 

l  -  *t  INCHES 
«  =  0.2  X  10"6 


Table  3 


job  kllj«:?x  tape  4752P 


RUN  no.  ?. 
REDUCED  PROFILE  DATA 


Y 

Y/ 

0 

T 

N 

INCHES 

delta 

FT/SEC 

DEC*. 

1 

.0083 

•  0  3  6 

8.9„ 

5  •  r  2 

2 

•  CC  S  3 

.04  4 

6.41 

24 . 3S 

3 

.  CD  o  3 

.053 

8  .  37 

1 00 . 12 

4 

.0073 

.  061 

1C.  13 

13«. 77 

S 

.0067 

.073 

12.16 

1US . 37 

6 

.0100 

.08  4 

13. 9o 

107.47 

7 

.0113 

.  D  9  4 

15.26 

106.62 

8 

.0131 

.109 

17.16 

105.49 

.  Cl  64 

.129 

19.77 

104 . CO 

i  0 

•  0 1  7  3 

.  144 

21.77 

102.54 

1 1 

.0167 

.156 

23.27 

101.13 

1 2 

.  0203 

.169 

24.53 

102.48 

1  3 

.0219 

.153 

26  .  27 

9^.48 

1  4 

.  02  39 

.199 

2  6.  06 

99.10 

1  5 

•  02  d  F 

.215 

29.56 

96.63 

1  6 

.  w  2  7  7 

.231 

3  0.66 

95.57 

1  7 

.  0343 

.28t 

35  .  45 

91.33 

1  8 

.0410 

.342 

43.19 

68.29 

1  9 

.  0461 

.401 

43.  97 

8  5.17 

20 

■.054? 

.452 

4  6.51 

6  2.91 

21 

.0612 

.510 

4  9.53 

8  1.32 

2  2 

.  u  6  6  C 

.667 

51.42 

78.99 

23 

.  0  7  m  3 

.619 

52.89 

77.92 

24 

.0612 

.677 

54  .  26 

77.13 

2  5 

.  0  6  o  1 

.734 

64.93 

76.21 

2  fe 

.  0941 

.784 

5  5.64 

75 .92 

27 

.1012 

.  o  4  4 

5  6.07 

75.44 

26 

.1079 

.699 

56.  30 

75. P6 

29 

.  11  4C 

.950 

56.  65 

74.98 

30 

.1211 

1. 009 

56.60 

74  .  e  3 

31 

.1261 

1.06b 

56.76 

74.75 

32 

.1449 

1 .206 

56.  91 

74.65 

3  3 

.1627 

1 . 356 

57.02 

74 .57 

34 

.1799 

1.499 

56.  93 

74.57 

35 

.1979 

1.649 

57.  C3 

74 . 56 

36 

.2149 

1.791 

56.69 

74.56 

37 

.  23  32 

1.944 

56.  °4 

74 .56 

38 

.  2502 

2.085 

56 . 92 

74.57 

39 

.  2660 

2.23  4 

56.95 

74.57 

HO 

.  28  61 

2.376 

57.02 

74.57 

4  1 

.  30  3  1 

2.526 

56.89 

74.56 

42 

.  3327 

2.773 

56.97 

74 .56 

43 

.  3631 

3.026 

56.94 

74.67 

44 

•  3931 

3 . 2  7  t 

56.o  = 

74.57 

45 

.  42  30 

3.525 

56.93 

74.56 

46 

.  45  30 

3.775 

56.92 

74 .56 

4  7 

•  «e  3  1 

4.026 

5  7.  Do 

74.56 

48 

.  51  32 

4.277 

56.99 

74.56 

49 

.  54  33 

4.526 

5  7. 04 

74  ,  54 

SU 

.  5729 

4.774 

56.92 

74.57 

si 

.  oQ  30 

5.025 

56.96 

74.56 

5? 

1.0831 

9.026 

56.91 

74.57 

S3 

1.5632 

13.027 

57. 03 

74.55 

S  4 

2. 04  30 

17.025 

57.  05 

74.55 

5  5 

2.5227 

21.023 

56.76 

74.55 

bfe 

3.0031 

25.026 

56.77 

74,55 

FILES  69-111,  RUN  2,  PTS.1-23 
POINT  22.  GRID  NO.  1 


U/UE 

theta 

.086 

2.755 

.112 

2.267 

.197 

.380 

•  17b 

.122 

.218 

.187 

.285 

.170 

.268 

.19  1 

.301 

.220 

.387 

.257 

.382 

.  298 

.  8  06 

.  330 

•  8  3  0 

.  38 o 

.861 

.  371 

.8  92 

.806 

.519 

.88  3 

.5  36 

.87Q 

.622 

.  577 

.705 

.658 

.77  1 

.732 

.6  21 

.  78  9 

.689 

•  8  37 

.902 

.666 

.928 

.915 

.952 

.935 

.968 

.959 

.97b 

.966 

.988 

.978 

.986 

.986 

.998 

.990 

.997 

.998 

.996 

.995 

.996 

.998 

1 .000 

1.000 

.999 

1 . 000 

1.001 

1.000 

.996 

1 .000 

.999 

1.000 

.999 

1  .  coo 

.999 

l.COO 

1 .000 

1 .000 

.996 

1 . 000 

.999 

1 . 000 

.999 

1.000 

.999 

1  .  ODO 

.999 

1 » 000 

.999 

1  .000 

1.001 

1  .  oco 

1  .000 

1  .  ODO 

1.001 

1.C01 

.999 

l.COO 

.999 

1.000 

.998 

1.000 

1 .001 

1  .ccc 

1.001 

1.001 

.996 

1  .  CC1 

.996 

1 .000 

10/15/60 


Title  3 


JOB  f\LOM22X  TAPE  4752R-  FILES  89-111,  RUN  2,  PTS.1-23  10/15/83 


RUN  NO.  2.  POINT 

20 

.  6  pi  I  D 

NC  .  1 

BOUNDARY  LAYER  PROPERTIES 

STANDARD 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNCTION  FROM 

TO  WALL 

WALL  TO  Y ♦ -  3  5 

FREE  STREAM  VELOCITY 

: 

60.562 

60.562 

FREE  STREAM  TEMPERATURE 

75.423 

WALL  TEMPERATURE 

~ 

119.890 

WALL  HEAT  FLUX 

z 

.04110 

FREE  STREAM  DENSITY 

z 

.  0  7  5  C  5 

FREE  STREAM  KINEMATIC  VISCOSITY 

z 

• OOu 1 642 

DENSITY  O'7  fluid  at  *all 

z 

.06929 

KINEMATIC  VISCOSITY  OF  FLUID  AT  m  A  L  L 

z 

•00G189Q 

WALL/FREE  STREAM  DENSITY  RATIO 

z 

. 92326 

LOCATION  PEYNOLDS  NUMBER  (REX) 

z 

750059.43 

INPUT  VALUE  OF  VELOCITY  DELTA 

z 

.16000 

INPUT  VALUE  OF  TEMPERATURE  DELTA 

z 

.25000 

CALCULATED  DELTA 

z 

OELTA  99. 5*  INPUT 

z 

.  14500 

DISPLACEMENT  THICKNESS  (DELSTAR) 

z 

.03864 

.03135 

MOMENTUM  THICKNESS  (THETA) 

z 

.01532 

.01673 

ENERG Y-OISSIPATION  THICKNESS 

z 

. 02  4  8  C 

. 02  8  C  2 

ENTHALPY  THICKNESS 

z 

.00139 

.00168 

SHAPE  FACTOR  12  ( D E L ST  A R / T H E T A  ) 

z 

2.53536 

1.87432 

SHAPE  FACTOR  32  ( E NERG Y / T HE T A  ) 

z 

1.61871 

1 .67519 

momentum  thickness  Reynolds  number 

z 

470.87 

514.21 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER 

z 

1193.83 

963.79 

SKIN  FRICTION  COEFFICIENT 

z 

FRICTION  VELOCITY 

z 

LAW  OF  THE  WALL  CONSTANT  (K) 

z 

.41000 

LAw  OF  ThE  WALL  CONSTANT  (C) 

z 

5.00000 

WAKE  STRENGTH 

r 

CLAuSERS  ’DELTA*  INTEGRAL 

r 

-.59324 

-.55296 

CLAUSEPS  ’G*  INTEGPAL 

z 

7.60750 

4.26721 

DISPLACEMENT  THICKNESS  -  CONSTANT  DENSITY 

z 

.03454 

.02948 

MOMENTUM  THICKNESS  -  CONSTANT  DENSITY 

z 

.01563 

.01735 

SHAPE  FACTOR  12  -  CONSTANT  DENSITY 

- 

2.18144 

1.69900 

LOCATION  -X 

24.40000 

Z  =  CENTERLINE 
-6 

K  =  3.2  X  10 


Table  4 


JOb  KLU«2?X  tape  *752R-  FILES  89-111,  BuU  2,  PTS.1-23  10/lS/Bu 
r°N  NO.  2.  POINT  20.  GPIE  NO.  1 

HEOUCED  PROFILE  DATA 


Y 

Y/ 

U 

T 

N 

I NCNES 

DELTA 

FT/ SEC 

DET,, 

1 

.ocse 

.040 

6.  16 

1  16 . 1 M 

2 

•  0065 

.048 

7.15 

US.  70 

3 

•  00  7  7 

.053 

7.73 

1  1 4  .  P  3 

4 

•  C0b5 

•  u  5  9 

8  .  3c 

114,?1 

5 

«  Cl  C2 

.071 

10. 02 

1 12. ea 

6 

.0117 

.091 

11.41 

112.49 

7 

.0125 

.  0  6  o 

12.  31 

111.96 

8 

.01  *7 

.  10  2 

14.  5m 

110.32 

9 

.0166 

.115 

17.14 

1 J9 . 1  3 

10 

.0166 

.128 

18.99 

1C7 . 7b 

1  1 

.32  02 

.  140 

21.02 

106.39 

12 

.  C216 

.149 

22.16 

1  C5  .  35 

1  3 

.  0236 

.163 

24  .  3c 

1C3.4© 

i4 

.  0256 

.177 

25.94 

102.47 

15 

.02  73 

.  186 

27.95 

1Q2.0m 

lb 

.0292 

.202 

29. 53 

1 ul  .  1  3 

1  7 

.  03  56 

.246 

34.  «3 

95.93 

16 

.0626 

.294 

39.17 

91.63 

19 

.  09  94 

.341 

h3.  32 

6  9 . 2  6 

2  3 

.  C  5  5  L 

.352 

46.47 

86.4] 

2  1 

.  0  6  9 

.431 

49.41 

83. 9b 

22 

.  0  6  9  L 

.479 

51  .  99 

©2 .2  7 

^  3 

.07  56 

.523 

5  3.8b 

8C  .  92 

24 

.0927 

.571 

58.26 

7  9  •  c  7 

25 

,  r  A  «,  c 

.617 

56.  90 

7  6.62 

^  b 

.  09  56 

.  6  6  D 

57.  71 

77 . 7o 

27 

.  10  2  9 

.  7C o 

58.41 

77.16 

28 

.  1096 

.  75b 

5  8  .  °6 

76.65 

29 

.1155 

.  797 

59.2b 

76.37 

3  0 

.  1 2  a  7 

.  646 

55  .  71 

75.97 

31 

.1295 

.693 

59 . 98 

76.01 

32 

.1969 

1 . 4  1  4 

60.  39 

75.72 

33 

.1692 

1.133 

60. 4fc 

75.58 

34 

.1816 

1.253 

60.  5b 

75.53 

35 

.1996 

1.377 

60.52 

75.51 

36 

.  2169 

1.493 

6  0.66 

75.4m 

37 

.  2393 

1  .bib 

6  0.66 

75  .  Mfo 

36 

.2519 

1.734 

60. 61 

75. MM 

39 

.  2696 

1.660 

6  0.62 

75.41 

4  0 

•  2  6  o  5 

1 .976 

60.61 

75.42 

**  1 

.  30  99 

2.100 

60.57 

75.42 

42 

.  3392 

2. 3C5 

60.  '4 

75.41 

43 

.  3643 

2.513 

o  0 . 50 

75.41 

*♦4 

.  39  4  6 

2 . 7  2  2 

60.  72 

7  6.41 

45 

•  42  4  4 

2.927 

6  C ,  6o 

75.41 

46 

.  45  49 

3.134 

6  0.65 

75.4  1 

4  7 

.  4695 

3.342 

60 , 6c 

75.41 

46 

.5147 

3. 550 

bO.  61 

75.41 

49 

.  5444 

3.755 

6C.  60 

75.41 

53 

.  5745 

3.962 

60 . 6fa 

75.41 

5  1 

•  6u  4  7 

4,171 

60.  7J 

75.42 

52 

1  .  0  647 

7.451 

60 . 60 

75.41 

53 

1 . 5645 

10.7  9.., 

60. 64 

75.42 

54 

2 .0446 

14.101 

6  0.45 

75.43 

55 

2. 5241 

1 7,406 

60 . 4j 

75.43 

56 

3.0043 

20. 720 

0  0  •  4© 

75.43 

U/DE 

THE  TA 

.102 

.  089 

.116 

.  099 

.128 

.119 

.  136 

.128 

.165 

.160 

.186 

.  167 

.203 

.178 

.280 

.215 

.263 

.291 

.319 

.273 

.397 

.309 

.366 

.  327 

.902 

•  369 

•  9  26 

.  392 

•  4  6  2 

.  901 

.986 

.922 

.569 

.539 

.69  7 

.635 

.715 

.688 

.767 

.742 

.6  16 

•  8  OB 

•  e  6  9 

•  64b 

.889 

.676 

.913 

.930 

.  9  39 

.926 

.953 

.947 

.  969 

.960 

.979 

.972 

.979 

.979 

.986 

.988 

•  99l, 

.  98  7 

.997 

.993 

.996 

.  997 

1 .000 

.998 

.999 

.998 

1 .000 

1 . 000 

1.000 

.999 

1.001 

1  .000 

1.001 

1  .  000 

1.001 

1.000 

1 .000 

1  .coo 

1  •  U  0  0 

1.000 

.999 

1 . 000 

1 .003 

1.000 

1  .000 

1  .  003 

1 . 0  0  1 

1  .OOD 

1 .002 

1.00  0 

1  .  uC  1 

1  .00  0 

1.001 

1.000 

1  .002 

1  .  OOD 

1 .002 

1.000 

1.001 

1.000 

1 .000 

1.000 

.999 

1.000 

.997 

1.000 

.998 

1 .000 

JOB  *LDM2?X  TAPE  4752R-  FILES  69-111,  RUN  2,  P7S.1-23  1C/1S/8Q 


RUN  NO.  2.  POINT 

17.  G  PI  2 

•  f 

.  L/  *  i. 

BOUNDARY  LAYER  PROPERTIES 

standard 

LINEAR 

SUBLAYER 

interpolation 

FUNCTION  FROM 

to  wall 

WALL  TO  Y ♦ -  3  5 

FREE  STREAM  VELOCITY 

- 

61.311 

61.311 

free  stream  temperature 

z 

75.328 

WALL  TEMPERATURE 

* 

120. 67C 

wall  heat  flux 

z 

.041L0 

FREE  STREAM  DENSITY 

z 

. C7SU6 

FREE  STREAM  KINEMATIC  VISCOSITY 

* 

•  DOu 1 64  1 

DENSITY  OF  FLUID  AT  WALL 

z 

.06920 

KINEMATIC  VISCOSITY  Cf  FLUID  AT  WALL 

z 

.0001894 

-ALL/FREE  STREAM  DENSITY  ratio 

z 

. 92 1 o7 

LOCATION  REYNOLDS  NUMBER  (REX) 

z 

8640b5. 52 

INPUT  VALUE  OF  VELOCITY  DELTA 

z 

.17000 

INPUT  VALUE  OF  TEMPERATURE  DELTA 

z 

• 250CC 

CALCULATED  DELTA 

z 

DELTA  99. 5  Si  INDUT 

Z 

.15500 

li splacemf\t  thickness  idelstar) 

z 

.03742 

.02961 

MOMENTUM  THICKNESS  (THETA) 

z 

.01561 

.01641 

ENERGY-DISSIPATION  THICKNESS 

z 

.02545 

.02790 

ENTHALPY  THICKNESS 

z 

.00166 

.00216 

Shape  factor  12  < oelstar/theta  ) 

z 

2.39727 

1.81662 

SHAPE  FACTOR  32  ( E NE R G Y /T HE T A  ) 

z 

1.63000 

1.70030 

momentum  thickness  Reynolds  number 

z 

485.95 

51D.87 

displacement  thickness  Reynolds  number 

z 

1164.95 

926.06 

SKIN  FRICTION  COEFFICIENT 

z 

FRICTION  VELOCITY 

z 

LAw  OF  THE  WALL  CONSTANT  <K) 

z 

.41000 

LAw  OF  THE  WALL  CONSTANT  (C> 

z 

5.00000 

WAKE  STRENGTH 

- 

CLAuSERS  ’DELTA*  INTEGRAL 

z 

-.57517 

-  .50275 

CLAUSEPS  ’6*  INTEGRAL 

z 

6.47145 

3.50450 

displacement  thickness  -  constant  density 

z 

. U  337 1 

•  02  766 

momentum  thickness  -  constant  density 

z 

.01619 

.01705 

shape  FACTOR  12  -  CONSTANT  density 

z 

2.08290 

1.62216 

location  -X- 

2 8.40000 

2  :  CENTERlINE 

K  =  G.2  X  10~6 


Table  5 


r- 


JCo  TAPE  475??-  FILES  69-111,  RON  2,  PIS. 1-23  10/15/80 

3lJ''  K5*  2*  POINT  17.  &R1C  NO.  1 

REDUCED  PROFILE  DATA 


V 

7/ 

N 

inches 

DELTA 

1 

.0C4l 

.  027 

2 

•  DC  56 

.  0  36 

3 

.  C  C  6  4 

.  04  1 

4 

.  0063 

.  054 

S 

•  Club 

.  069 

6 

.0123 

.  uflC 

7 

.0142 

.092 

6 

.0157 

.101 

9 

.0175 

.113 

10 

.0194 

.  125 

1  1 

.0217 

.140 

12 

.  02  32 

.150 

1  3 

.  2296 

.  1°1 

14 

.  0  3b5 

.236 

1  5 

.  04  33 

.  2  6  Li 

16 

.04  93 

.318 

17 

.0565 

.365 

16 

.  06  34 

.429 

1  9 

,  Ob  4  5 

.449 

20 

•  0  7  c,  4 

.493 

21 

.  05  3: 

.539 

22 

.  05  96 

.576 

2  3 

•  0  c  0  5 

•  0  2  3 

24 

.1035 

.066 

2  S 

.10  9  3 

.  705 

4  6 

.  1 1  o3 

.75  1 

27 

.1233 

.  79b 

26 

.1405 

.  9C7 

29 

.1562 

1.021 

3  C 

.1756 

1.173 

31 

.1933 

1.247 

02 

•  21Q5 

1.356 

33 

•  22  b  4 

1.474 

34 

.  24  53 

1.553 

35 

.  2634 

1 .  700 

36 

.2606 

1.611 

37 

.  29E3 

1.925 

3e 

.  32  61 

2.117 

39 

.  35  6  3 

2.312 

40 

.  36  0  4 

2.506 

41 

.4164 

2. 7C0 

42 

.44b5 

2 . 694 

43 

.  4766 

3.086 

4  4 

•  50  06 

3.261 

45 

.  5  3  0  3 

3.473 

46 

.  5666 

3.669 

4  7 

.  59  06 

3.662 

46 

1 .07„4 

0.958 

49 

1.5567 

10.056 

5C 

2.0367 

13.153 

51 

2.51ol 

16.246 

52 

2.9966 

19.346 

0  T 


FT/ SEC 

DEG.F 

O/oE 

ThETA 

6.  67 

117. C5 

.112 

.  060 

7.62 

116.13 

.124 

.  10  1 

8  .  12 

1 1 5 .  r  7 

.  1  32 

.  124 

9.05 

114.54 

.  162 

.  135 

12.82 

112.71 

.209 

.176 

15.19 

111.63 

•  24b 

.195 

17.63 

110.79 

.24  1 

.227 

19.33 

lu9. 37 

.315 

.  249 

21.75 

108.91 

.355 

.259 

23.37 

107.62 

.38  1 

.  288 

2  5.35 

106.55 

.414 

.311 

26. 69 

105.60 

.435 

.332 

32.  22 

101.56 

.526 

.  4?1 

36 . 9o 

47.12 

.603 

.519 

4  1.77 

93.27 

.675 

.  o04 

44  .  73 

9  0 . 5  0 

.730 

.664 

4  6.42 

6e .  1  0 

.790 

.718 

5  1  .  Co 

65.43 

.6  33 

.777 

52  .  79 

6  7.03 

.661 

.530 

54.66 

62. C7 

.692 

.651 

6  6.  1  L 

oO  .50 

.915 

.  es6 

5  7  .  4  o 

79.32 

.9  36 

.912 

5  8.23 

76.7? 

.950 

.934 

59  .  ^7 

77.66 

.464 

.949 

59.47 

77.22 

.970 

.958 

oC.  07 

76.73 

.960 

.969 

60.41 

76.57 

.985 

.97  3 

oC.  91 

75.85 

.993 

.988 

6  1.19 

75.53 

.996 

.  99b 

61.29 

75.43 

1 .000 

.998 

6  1  .  32 

75.40 

1 .000 

.998 

bl  .  32 

75.36 

1.000 

.999 

0  1.44 

75  .  39 

1 .002 

.999 

6  1.50 

75.  34 

1.003 

1.CD0 

61.49 

75.33 

1 .003 

1  .  COO 

61.46 

75.34 

1.003 

1.000 

b  1 .  44 

75.32 

1.002 

1 .000 

6  1.45 

75.32 

1.002 

1.CC0 

6  1.37 

75.30 

1.001 

1  .  001 

61.51 

75.31 

1 .003 

1  .000 

61.43 

75.70 

1.002 

l.COl 

61  .  45 

75.30 

1.002 

1 .001 

6  1.45 

75.30 

1.002 

1.0C1 

6  1.37 

75.30 

1 .001 

1.001 

6  1.36 

75.31 

1.001 

1.000 

6  1  .  40 

75.31 

1.002 

1 .000 

61.44 

75.32 

1  .002 

1 . 000 

b  1  .  35 

75.29 

1.001 

1 .001 

61.17 

75.21 

.996 

1.003 

b  1  .  Go 

75.21 

.996 

1 . 003 

6  1.07 

75.16 

.996 

1  .  004 

60.99 

75.15 

.995 

1 .004 

Table  5 


JOB  *LO*22X  Tape  4  7  5  2R  -  FILES  69-111,  RUN  2,  PTS.1-23  1D/15/6D 


RUN  NO.  2.  POINT  18.  G  (-  I  0  NO.  i 


BOUNDARY  LAYER  PROPERTIES 

STANDARD 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNCTION  FROM 

TO  WALL 

WALL  TO  Y  ♦  =  3  5 

FREE  STREAM  VFLOCITY 

z 

61.360 

61.360 

FREE  STREAM  TEMPERATURE 

z 

76.441 

„ALL  TEMPERATURE 

z 

11 9. 46C 

WALL  HEAT  FLUX 

z 

.  U  4  1  2  0 

FREE  STRFAM  DENSITY 

z 

.07505 

FREE  STREAM  KINEMATIC  VISCOSITY 

z 

. 0001642 

OENSITY  Or  FLUID  AT  .ALL 

z 

.06935 

KINEMATIC  VISCOSITY  Or  FLUID  AT  WALL 

z 

. C001 867 

wALL/FREE  STkEA«  DENSITY  RATIO 

z 

. 9240 1 

LOCATION  REYNOLDS  NUMBER  (REX) 

z 

884753.12 

INRUT  VALUE  OF  VELOCITY  DELTA 

z 

.20000 

INPUT  VALUE  OF  TEMPERATURE  DELTA 

z 

.  24D0D 

CALCULATED  DELTA 

z 

DELTA  99. 5*  INPUT 

z 

.  16500 

DISPLACEMENT  THICKNESS  (CELSTAR) 

z 

. C393C 

.03310 

MOMENTUM  THICKNESS  (THETA) 

z 

.01676 

.01762 

ENERGY-DISSIPATION  THICKNESS 

z 

.02743 

.03004 

enthalpy  thickness 

z 

.00171 

.00212 

SHAPE  FACTOR  12  ( DE L S T A R / T HE T A  ) 

z 

2.34493 

1.85661 

SHAPE  FACTOR  32  ( E N E RG Y / T HE T A  ) 

z 

1.63663 

1.68524 

MOMENTUM  THICKNESS  REYNOLDS  NUMBER 

z 

522.08 

655.27 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER 

z 

1224.25 

1  u  3 1 . 0  3 

SKIN  FRICTION  COEFFICIENT 

z 

FRICTION  VELOCITY 

z 

LA.  OF  THE  WALL  CONSTANT  (K) 

z 

.41000 

LAW  OF  THE  WALL  CONSTANT  <C> 

z 

5.00000 

WAKE  STRENGTH 

z 

CLAUSERS  ’DELTA’  INTEGRAL 

Z 

-.64612 

-.60175 

CLAuSERS  ’ G ’  INTEGRAL 

z 

7 . b  364  5 

4.70761 

DISPLACEMENT  THICKNESS  -  CONSTANT  OENSITY 

z 

.03543 

. 03095 

momentum  thickness  -  constant  density 

z 

.01735 

.01850 

SHAPE  FACTOR  12  -  CONSTANT  DENSITY 

z 

2.C4129 

1 .67431 

LOCATION  -X-  28.40000 

Z  -  *b  INCHES 
K  =  0.2  X  10'6 


Table  6 


J08  KLD*-22X  T  fi°£  47S2R-  FIlES  89-111,  PUN  2,  PTS.1-23  10/15/60 


PuN  Mi .  2.  POINT  18.  lidO  NO.  ’ 

PFDUCEO  PPjFILE  DATA 


V 

Y/ 

U 

T 

N 

INCHES 

DLL  TA 

FT/SLC 

DEC.  F 

U/UE 

theta 

1 

.  0043 

.026 

6  .  44 

116.73 

.  1  Da 

.062 

2 

.00  57 

.035 

7.63 

115.92 

.  126 

.06  1 

3 

.0367 

.  0u  1 

8  .  3a 

115.49 

.  1  3b 

,  L  9  0 

4 

.  00  77 

.  u4  7 

1C.  C2 

114.80 

.16  2 

.  1  06 

5 

.  00o7 

.083 

10.92 

113.02 

.176 

.  126 

6 

.0102 

.06  2 

13.31 

113.20 

.217 

.140 

7 

.0118 

.072 

14 . 94 

112.62 

.243 

.155 

8 

.0126 

.077 

15.«9 

112.15 

.261 

.  166 

9 

.0143 

.087 

16.11 

110.74 

.295 

.  198 

13 

.  0  1  04 

.ICO 

19.94 

100.52 

.325 

.226 

1  1 

.01  e£ 

.112 

21.91 

107.00 

.357 

.262 

12 

.  0202 

.123 

23.15 

107. C5 

.376 

.  282 

1  3 

.0217 

.  132 

24 . 27 

1 u6 . 6  5 

.395 

.291 

14 

.  02  34 

.142 

25.67 

105.42 

.421 

.319 

15 

.  0256 

.155 

28  .  CO 

103.80 

.4  56 

.  356 

i  6 

.  02  77 

■  16c 

29.  6o 

10?.=7 

.487 

.  374 

17 

.0292 

.177 

30.  75 

142.26 

.501 

.  391 

18 

.  03  55 

.215 

35.66 

96.03 

.584 

.ue7 

19 

.042  4 

.260 

39  .  80 

93.43 

.646 

.592 

2  u 

.04  44 

.330 

4  3  .  80 

91.91 

.714 

.626 

21 

.  0  5  5 1 

.337 

4  6.66 

89  .  us 

.  7b3 

.66  1 

22 

.  0  6  2  5 

.374 

4  5,50. 

o  6 . 2  a 

.612 

.752 

23 

•  06  4  5 

.421 

51  .  74 

o  4 . 5  2 

.643 

.754 

2  4 

.0766 

.45c 

a3.  54 

6  2.73 

.6  73 

.8  34 

45 

.  08  2  3 

.499 

54,85 

61.23 

.695 

.568 

4  & 

.06*2 

.54  1 

5  6.20 

60.11 

.9  16 

.694 

27 

.096-’ 

.560 

57.  Ufc 

7  6.65 

.93b 

.523 

26 

.  1024 

.621 

56  .  24 

78.45 

.949 

.932 

29 

.1356 

.666 

59.  14 

77.50 

.964 

.953 

30 

.1136 

.70  1 

50 . 64 

7  6.65 

.972 

.568 

31 

.  1226 

.  74  3 

59. 9o 

77.2a 

.977 

.963 

32 

.1293 

•  7  6  4 

6  0  .  ’5 

76.60 

.983 

.974 

33 

.1468 

.890 

60. 61 

76.00 

.991 

.967 

34 

.1642 

.995 

ol  .  15 

7  5,64 

.956 

.595 

35 

.1817 

1.101 

61.15 

75.65 

.996 

.995 

36 

.1995 

1.205 

61  .  39 

75.50 

1  .coo 

.999 

37 

.21o6 

1.313 

61  .  3b 

75.52 

1 .000 

.998 

38 

.23-4 

1.421 

61  .  34 

7  5,45 

.595 

1 .000 

39 

.2515 

1.524 

6  1.43 

75.46 

1.CC1 

.559 

43 

.  2645 

1  .  6  3  4 

bl  .  37 

75.42 

1 .000 

1 .003 

41 

•  28  b  7 

1.738 

61.37 

75.02 

1.000 

1.0C0 

42 

.  334  5 

1.046 

61  .  34 

75.42 

.995 

1.000 

43 

.  334  1 

2.025 

ol.33 

75.4  2 

.595 

1 .000 

4  4 

.  36  4  = 

2.239 

61.33 

75.45 

.999 

1  .COD 

45 

.  39  *.  4 

2.390 

bl  .  41 

75.42 

1 .000 

1.0CD 

4  6 

.  42  44 

2.572 

1 1  •  2o 

75.4  3 

1  .000 

1 .000 

47 

.  4546 

2.755 

bl  .  35 

75.44 

1.030 

1  .CC3 

48 

•  4  9  4  7 

2.926 

6  1.26 

75.43 

.956 

1  .CCD 

49 

.5144 

3.11b 

bl  .  34 

75.4  2 

.999 

1 .001 

30 

.  5448 

3.3C2 

61.25 

75.43 

.599 

1  .OCC 

51 

.  574  7 

3 . 4  a  3 

61.31 

75.4  3 

.909 

1 . 000 

32 

.  6045 

3.664 

61  .  37 

75.43 

1 .000 

1 .000 

=  3 

1  .  0  6  “  4 

0.572 

61.20 

75.41 

.997 

1 .001 

54 

1.5644 

9.461 

bl  .  25 

75.44 

.996 

1 . 000 

55 

2  •  t-4  4  6 

12. 3=2 

61  .  23 

75.45 

.956 

1 . 000 

3  6 

2. 5242 

15.29c 

ol  .  12 

7  5.43 

.95b 

1  .000 

57 

3.0047 

16.210 

61 . 04 

75.44 

.994 

1 .  coo 

Table  6. 


i 


L. 


\  ' 


f 

i 


Z  =  -6  INCHES 
K  r  0.2  X  lo’< 


Table  7 


J0fa 

hL  0^2 2x 

7AP£  47524-  FILES  69-111,  RuN  2,  PTS.1-23 

N'O  • 

2. 

POINT  19.  6RIO  NO.  1 

RELuCEl)  Profile  data 

Y 

V/ 

0 

T 

I  \Ch£$ 

Oc.  L  T  A 

FT/ SEC 

CEO  .  F 

U/UE 

theta 

•  C  C  4  4 

.0?  7 

6.  69 

117.82 

.  1  08 

•  08b 

•  C  C  co  7 

.  0*i  1 

8.81 

116.48 

.160 

.  116 

•  uC  fe  4 

•  h  5  1 

12.49 

115.44 

.203 

•  138 

•  0102 

•  C  6  2 

19.  P3 

114.07 

.24  2 

•  168 

•  0118 

•  0  7  c 

16.51 

112.32 

.268 

•  206 

•  01  3  5 

.082 

18.  33 

112.16 

.299 

.  209 

•  0 1  5  5 

.09m 

10.  8C 

1  1C. 33 

.32o 

•  24  8 

•  U 1  7  3 

.105 

2  1  .82 

108.53 

.356 

•  266 

.31  92 

.117 

29 . 07 

1  J  8 . 9  1 

.392 

.  2 79 

•  o  2  5  6 

.155 

29. 6» 

104.77 

.484 

•  369 

•  032  3 

.  1  96 

39 . 69 

100.71 

•  56b 

.457 

•  -j  7  'f  3 

•  23b 

3  8  ,  Oe 

8  6.80 

.637 

.539 

•  Cm  b 5 

.276 

92.21 

93.  EO 

.686 

•  6  13 

•  052  5 

.lie 

96.  C5 

90.86 

.751 

•  667 

•  05  96 

.16  1 

98.61 

6  7.46 

.793 

•  744 

•  06  5 *• 

.387 

50.97 

66.33 

•  a  3  1 

.790 

•  0  7  2  3 

.  4  3  6 

52.96 

6  3  .  c  3 

.  e64 

•  620 

.07  94 

.961 

59  .  ?2 

82  .  CO 

.694 

•  662 

•  06  bfc 

.618 

5  6.02 

af  .  99 

.813 

•  68  4 

*  C  92  3 

.  560 

57.25 

aC  .  2b 

.9  33 

.899 

•  0  9  9  7 

.  eC  m 

58.19 

76  .  F  4 

.  9  «  6 

.  9  30 

•  1  C  5  7 

.  6  9  1 

58.65 

76.45 

.956 

.  9  T9 

•  1 1  2  6 

•  6  6  3 

59.13 

77. PO 

.96  4 

.953 

•  11*6 

.  725 

69.  =3 

7  7.33 

.97b 

.96  3 

•  1  3  b  5 

.  627 

6  0.9? 

76.49 

.  98o 

•  98  1 

•  1  5  m2 

.835 

60 . 98 

75.08 

.994 

.992 

•  1  7  1  fc 

1 . 04  J 

61.21 

75.87 

.996 

•  994 

•  1  6  9  3 

1.14  7 

61.39 

7  E  .  7  c 

.999 

.997 

•  23  o  7 

1.253 

6  1.37 

75.65 

1  .OC1 

.999 

•  22  45 

1.361 

6  1.3a 

75.63 

1.000 

1  •  GCO 

•  2416 

1 .466 

61.99 

75.61 

1 .002 

1  .COO 

•  2  5  9  5 

1.573 

61.97 

75.59 

1.002 

1 .000 

•  2  7  6  6 

1.678 

61.  92 

75.59 

1 .001 

1 . 000 

•  29m  5 

1.785 

61  .  36 

75.56 

1  .0C1 

1 .  C01 

•  3242 

1  .865 

61 . 37 

75.59 

1 .001 

1  .coo 

•  35  46 

2.149 

6  1.99 

75.89 

1  .002 

1 .  GDI 

•  38  4  4 

2.330 

61 . 28 

75 .60 

.999 

1 .  coo 

.4144 

2.512 

61.33 

7  5.60 

1  .LOO 

1 .  CDO 

.  4445 

2.689 

6  1.97 

75.58 

1.002 

1  .  CCO 

•  4?4S 

2  .  e  7  6 

6  1  .  *8 

75.60 

1 .000 

1  .  OCG 

•  5C  4  4 

3.057 

o  1  .  30 

75.61 

.999 

1  .  COO 

•  534  4 

3.239 

o  1  .  26 

75.60 

.999 

1  •  CCO 

♦  56  4  7 

3.923 

61  .  32 

75.60 

1.000 

1 . 000 

•  59  4  4 

3.603 

61.31 

75.60 

1 .000 

1  .COO 

•  5  7m  6 

6.519 

o  1  .  3c 

75.62 

1.002 

1  .OCo 

•  55  4  4 

8.921 

61  .  2,1 

75.60 

.99c 

1.000 

!  • 03  4  7 

12.332 

o  1  •  1  6 

75.60 

.997 

1  .  coo 

’  •  51  4  1 

16.237 

60. 88 

75.62 

.994 

1 . 0  C  0 

’  . 99  h8 

15.150 

6  1. 09 

75.61 

•  99b 

l.COO 

10/15/6 


Table  7 


J0D  KLDM22X  T  A p  L  4  7  5  ?R  -  FILES  69-111,  RUN  2,  PTS.1-23  10/15/80 


RUN  NO,  2,  POINT  16,  G i.  NO.  1 


BOUNDARY  LAYER  properties 

standard 

linear 

SUBL A  YEP 

INTERPOLATION 

FUNCTION 

TO  wall 

WALL  to  y* 

FREE  STREAM  VELOCITY 

= 

62.786 

62.766 

FREE  STREAM  TEMPERATURE 

~ 

75.167 

WALL  TEMPERATURE 

z 

117. DIO 

WALL  HEAT  FLUX 

z 

.04190 

FREE  STREAM  DENSITY 

z 

. U  7  50  9 

FREE  STREAM  KINEMATIC  VISCOSITY 

z 

.CGC1640 

DENSITY  OF  FLUID  AT  WALL 

z 

.06964 

KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 

z 

. 0001873 

W  ALL /CR  EE  STREAM  DENSITY  PATIO 

z 

. 92744 

LOCATION  REYNOLDS  NUMB£P  (REX) 

z 

1033427.74 

INPUT  VALUE  CF  VELOCITY  DELTA 

z 

•  2  2  0  L  0 

INPUT  VALUE  OF  TEMPERATURE  DELTA 

z 

.31000 

calculated  DELTA 

z 

DELTA  99.5*  INPUT 

z 

.  19800 

displacement  thickness  <oelstar> 

z 

.04015 

.03355 

momentum  thickness  ithetai 

z 

.01730 

.01850 

ENERGY-DISSIPATION  thickness 

z 

.02855 

.03134 

enthalpy  thickness 

z 

.00170 

.00212 

SHAPE  FACTOR  12  (DELSTAR/THETA  ) 

z 

2.32069 

1.81344 

SHAPE  FACTOR  32  ( E N E P G Y  /  T HE T A  ) 

z 

1.65002 

1.69407 

momfntum  thickness  Reynolds  number 

z 

551.90 

590.09 

displacement  thickness  peynolps  number 

z 

1260.78 

1070.10 

skin  friction  coefficient 

z 

friction  velocity 

z 

LAW  op  ThE  WALL  constant  (K) 

z 

.41000 

LAW  CF  THE  WALL  CONSTANT  <C> 

z 

5.00000 

WAKE  STRENGTH 

z 

CLAUSERS  'DELTA'  INTEGRAL 

- 

-.02445 

-.59611 

CLAUSERS  'G'  INTEGRAL 

z 

7.40348 

4.41754 

displacement  thickness  -  constant  density 

z 

.03571 

.03145 

momentum  thickness  -  constant  density 

z 

.01767 

.01915 

shape  FACTOR  12  -  constant  density 

- 

1 . 99842 

1.64191 

location  -X- 

32.40000 

Z  =  CENTERLINE 

K  =  3,2  X  lo’ 

6 

FROM 

35 


Table  8 


JOB  koD»22*  T«pe  47S?p-  FIlES  69-111,  PUN  2,  PTS.1-23  10/15/60 

RUN  No.  2.  POINT  16,  GRID  NO.  1 

REDUCED  PROFILE  DATA 


Y 

Y/ 

u 

N 

INCHES 

OlL  t  a 

FT/SEC 

1 

.  CC55 

.  j  2  6 

5.  77 

2 

•  DC  6  7 

.034 

7  •  6  to 

3 

•  CL  76 

.4  3  5 

9.15 

4 

.  OC  51 

.046 

1C.  9b 

5 

.  D1  06 

•  05  4 

13.15 

6 

.0114 

.  u  5  to 

14.17 

7 

.0133 

.  067 

17,8b 

8 

.0153 

•  u  7  7 

19.02 

9 

.0173 

.066 

21.07 

10 

.0191 

.  J57 

22. 98 

1 1 

.0205 

.  105 

24 . 74 

12 

.  0226 

.114 

26.  54 

1  3 

.02-5 

.124 

26  .  32 

18 

.  u  2  0  6 

.  134 

29.64 

15 

•  02  o  1 

.142 

31  .  4. 

16 

.  L  3  4  6 

.175 

35.55 

17 

.0416 

.210 

40.23 

18 

.C4oH 

.24  5 

4  3  .  52 

15 

.275 

4  7.05 

2D 

.0614 

.  31u 

49.65 

2  1 

.  06  8  5 

.346 

52.44 

22 

.  u  7  -  5 

.37b 

5  4.06 

23 

•  u  6  1  5 

.-12 

55  .  55 

24 

•  0  8  O  4 

.44  7 

57.37 

25 

•  09  -  5 

.477 

58.43 

26 

.  lClt 

.513 

39.  lb 

27 

.10  6  6 

.545 

59  . 

2e 

.1148 

.550 

6C.  63 

29 

.1217 

.615 

60.91 

30 

.  12b4 

.64  5 

to  1  •  I  5 

31 

.  1 4  S  4 

.734 

b  1 . 5  5 

32 

.  16  32 

.  b24 

o2.  32 

33 

.  1 6  u  6 

.512 

o2 . 4D 

34 

.  )9cS 

1.003 

62. 54 

35 

.2155 

1.059 

62.66 

36 

.2334 

1.175 

o2. 71 

37 

.  25u4 

1.265 

to  2 . 8  6 

3e 

.  2664 

1  .35b 

62.  77 

39 

.  2855 

1.442 

6  2. 75 

40 

.  30  34 

1.532 

62.  T9 

41 

.  33  32 

1.683 

62 .64 

42 

.  3634 

1  .  0  3b 

62.  76 

43 

.  3935 

1.986 

to 2  •  75 

44 

.4235 

2.14  1 

62. 8  4 

45 

.  45  34 

2.290 

62. 81 

46 

.  46  34 

2.44^ 

6  2  ,  6  0 

47 

.5137 

2.595 

o2,  7c 

48 

.  54  36 

2.747 

6  2  •  6 

49 

.  57  34 

2.65b 

0  2  ,  7b 

50 

.  6037 

3.049 

d 2. 84 

51 

1  .  0835 

5.472 

62.  c  1 

52 

1  .  56  35 

7,697 

62.  57 

53 

2 . 04  34 

10.320 

6  2.5b 

54 

2.5232 

12. 744 

62.  54 

55 

3.0034 

la.  169 

62.53 

T 


OEG.F 

U/UE 

theta 

113.  M 

.092 

.  088 

113.33 

.122 

.08  6 

112.34 

.146 

.112 

111.57 

.175 

.  1  30 

111.03 

.209 

.143 

110.68 

.226 

.151 

109.47 

.284 

.  180 

106.67 

.303 

.247 

106. 1 6 

.336 

.259 

1 b6 .  1  7 

.366 

.  259 

1 U5 , 4b 

.394 

.  2 76 

103.56 

.423 

.  321 

1C1 .65 

.45  1 

.367 

102.62 

.472 

.  344 

102.4 2 

•  5  C  u 

.349 

98.05 

.573 

.453 

93.58 

.64  1 

.  560 

90.73 

.700 

.628 

cE  .  00 

.750 

.693 

6  5.64 

.791 

.750 

64  .  r  4 

.635 

.  788 

62.80 

.861 

.625 

60.89 

.685 

.863 

oO.  1  6 

.914 

.  88  0 

7«  .  39 

.93  1 

.699 

76  .  75 

.942 

.914 

7  7.84 

.954 

.936 

77.32 

.966 

.949 

77.1b 

.970 

.952 

76.32 

.975 

.972 

75.8  8 

.98  7 

.  9  B  3 

75.71 

.993 

.987 

75.42 

.994 

.994 

75.35 

.996 

.996 

75.35 

.996 

.995 

75.26 

.999 

.998 

75.31 

1  .001 

.997 

75.19 

1 .000 

.999 

75.21 

1  .COD 

.999 

75.16 

1  .0  00 

1 ,  uOu 

75.17 

1  .001 

1.300 

75 .  1  6 

1.0CC 

1 .000 

75.17 

.999 

1 .000 

75.17 

1.001 

1 .000 

75.16 

1  .ccc 

1 . 000 

75.  lo 

l  .oci 

1 .  coo 

7  5.14 

1  .OCG 

1  .uOl 

7  5.16 

1 .  oco 

1 .000 

7  5.16 

1 .000 

1  .ODD 

75.16 

1 .001 

1  .  COD 

75.16 

1  .oco 

1 . 000 

75.14 

.99b 

1.0C1 

75.12 

.996 

1  •  DO  1 

75.14 

.996 

1.001 

75.10 

.996 

1.002 

Table  8. 


JOB  KLDM22X  TAPE  4752R-  FILES  89-111,  R  uN  2,  PTS.1-23  10/15/80 


RUN  NO,  2.  POINT 

13 

.  GRID 

NO.  1 

BOUNDARY  LAYER  PROPERTIES 

STANDARD 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNCTION  FROM 

TO  WALL 

WALL  TO  Y+=35 

FREE  STREAK  VELOCITY 

= 

64.370 

64.370 

FREE  STREAM  TEMPERATURE 

~ 

75.920 

WALL  TEMPERATURE 

Z 

115.930 

•ALL  HEAT  FLUX 

~ 

.04250 

FREE  STREAM  DENSITY 

z 

.07508 

FREE  STREAM  KINEMATIC  VISCOSITY 

z 

.0001641 

DENSITY  OF  FLUID  AT  » A L L 

z 

.06979 

KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 

z 

.0001867 

wALL/FREE  streaw  oensity  ratio 

z 

. 92962 

LOCATION  REYNOLDS  NUMBER  (REX) 

z 

1169710. J5 

INPUT  VALUE  OF  VELOCITY  DELTA 

z 

. 240CD 

INPUT  VALUE  OF  TEMPERATURE  DELTA 

z 

.  3  4  0  D  0 

CALCULATED  DELTA 

z 

DELTA  99.5*  INPUT 

z 

.20000 

displacement  thickness  idelstari 

z 

.04054 

.03518 

moment uv  thickness  (theta) 

z 

.01902 

.01986 

ENERGY- DISSIPATION  THICKNESS 

z 

.03179 

.03395 

enthalpy  thickness 

z 

• UC1 94 

.00226 

SHAPE  FACTOR  12  ( OE L S T A R / T HE T A  ) 

z 

2.13172 

1.76963 

SHAPE  FACTOR  32  (ENEPGY/THETA ) 

z 

1.67131 

1 .70780 

momentum  thickness  Reynolds  number 

z 

621.64 

649.81 

displacement  thickness  Reynolds  number 

z 

1325.16 

1149.93 

SKIN  FRICTION  COEFFICIENT 

z 

friction  velocity 

z 

LAW  OF  THE  WALL  CONSTANT  (K> 

z 

.41000 

L  A »  OF  ThE  WALL  CONSTANT  (C) 

z 

5.00000 

WAKE  STRENGTH 

= 

CLAUSERS  ’PELTA*  INTEGRAL 

z 

- .63628 

-.64118 

CL AJSEPS  '  G  •  INTEGRAL 

z 

7.20622 

4 . 70805 

DISPLACEMENT  THICKNESS  -  CONSTANT  DENSITY 

z 

.  035t>7 

.03296 

MOMENTUM  THICKNESS  -  CONSTANT  DENSITY 

z 

.01960 

.02052 

SHAPE  FACTOR  12  -  CONSTANT  DENSITY 

z 

1.82021 

1.60621 

LOCATION  -X 

- 

36. 40000 

Z  =  CENTERLINE 
K  =  C.2  X  10  6 


Table  9 


jOb  KLJ“C2x  TAPE  47S2»-  FILES  69-111,  »ON  2,  PTS.1-23 
5oN  NO.  2.  POINT  13,  GPID  NO.  1 


PEGUCED  PPOFJLl  OATA 


V 

Y/ 

Li 

T 

N 

INCHES 

DELTA 

FT/SlC 

OEE.F 

O/UE 

ThETA 

1 

.0059 

.030 

9  .  Sfc 

110.53 

.153 

.133 

2 

,  OC  b 9 

.032 

10.63 

113.56 

.165 

.132 

3 

.  GO  79 

.037 

1 1 . 92 

109.19 

.185 

.166 

4 

.008? 

«  u  9  2 

12.91 

107.67 

.195 

.204 

5 

.0102 

.  J51 

16.  31 

1 u9. 95 

.253 

.160 

6 

.0116 

•  05  9 

18.92 

108.17 

.249 

.192 

7 

.0123 

.062 

19.  ?9 

107. 55 

.300 

.207 

8 

.01h6 

a  w  7  9 

22.  1c 

105.28 

.395 

.26  3 

9 

.0168 

.069 

29 .93 

1  OS • 29 

•  3  6  C 

.  264 

10 

.01b7 

.059 

25. 73 

109.19 

.900 

.291 

1 1 

.020? 

.101 

27.  35 

102.28 

.925 

.337 

12 

.0218 

.105 

28.97 

101.56 

.992 

.354 

13 

.  02  36 

.115 

3  0.  12 

1J1.32 

•  9  6  6 

.  361 

14 

.  0253 

.127 

31.90 

101.16 

.996 

.  365 

15 

.02  76 

.135 

33.  23 

1  -.0.  15 

.Sib 

.  390 

lb 

.0252 

.196 

39.22 

99.12 

.532 

.415 

17 

.  03  57 

.179 

3  3.3c 

5  5.26 

.556 

.510 

IS 

.0929 

.212 

92.17 

53.23 

.655 

.  560 

1« 

.  0955 

a  2  9  c 

96.I6 

40.5  1 

.717 

.627 

2C 

•  0  5  5  9 

.277 

9«  .  62 

eS.64 

.755 

•  b69 

21 

.  J629 

.312 

51.33 

66.87 

.79  7 

.717 

t2 

.  U652 

.39  7 

3  3.99 

0  9.39 

.  S  3  u 

.779 

23 

.0739 

.377 

59.63 

0  3  .  1  1 

.85  « 

.6  10 

29 

•  06  2  9 

.912 

56  .  5  - 

o2 . 37 

.  c  7  0 

.  8  36 

.  5 

.  06  59 

.99  7 

59.06 

61.32 

.902 

.662 

26 

.  09  36 

.9  77 

58  .  77 

60.93 

.513 

.87  6 

27 

.  1025 

.515 

65  .  76 

63.09 

.529 

.886 

28 

.  1 C  5  9 

.597 

eC  .  96 

75.90 

.540 

.902 

29 

.1157 

.575 

61 . 04 

75.93 

.944 

.926 

30 

.1225 

.ol  3 

6  1.6a 

77.71 

.557 

.943 

31 

.1255 

•  o  5  8 

62.09 

77.61 

.469 

.94b 

32 

.  19  c6 

.739 

6  2 . 6(j 

77.09 

.977 

.960 

33 

.  1691 

.621 

63.23 

76.96 

.982 

.974 

5“ 

.1818 

.525 

63.  76 

76.22 

.95  1 

.98  0 

35 

.1959 

.597 

69,02 

76.07 

.995 

.964 

36 

.2167 

1.089 

69  .  15 

7  5  .  c  3 

.597 

.987 

37 

.2399 

1.172 

69 . 29 

75.77 

.999 

.99  1 

36 

.2513 

1.267 

69  .  35 

75.72 

1  .uoc 

.993 

39 

.  2653 

1.397 

69. 33 

75.5b 

.559 

.997 

90 

.  28o9 

1.932 

6“  .  “3 

75.56 

1  .001 

.957 

9  1 

.  30  9  3 

1.522 

69.91 

75.52 

1 .001 

,  4  0  S 

92 

.  3392 

1.671 

69 , 36 

75.99 

1 .000 

1.000 

93 

.  369  ? 

l.a22 

69.91 

75.92 

1.001 

1.000 

,9 

.  3999 

1.972 

b 9  .  96 

75.91 

1.001 

l.GCO 

9  5 

.  92  93 

2.122 

6  9,8m 

75.93 

1  .003 

1 .000 

96 

.  95  99 

2.272 

69.97 

75.92 

1 .002 

1.000 

97 

.  98  99 

2 . 9  22 

09  ,  33 

75.89 

1 .003 

1.000 

98 

.5199 

2.572 

69.93 

75.99 

1 .001 

.  999 

99 

.  5995 

2.725 

69.93 

75.95 

1.CC1 

.999 

50 

.  5799 

2.672 

69 , 97 

75.99 

1 .002 

1.000 

51 

,  faC  9  2 

3.022 

69.  33 

75.99 

.955 

.999 

52 

1.0699 

5.922 

69 . 90 

75.95 

1 .001 

,999 

63 

1 . 5693 

7.622 

69  .  It 

75.92 

.957 

1  .  000 

59 

2.0995 

10.223 

6  9.1a 

75.93 

.997 

1 .00  0 

55 

2.5292 

12.621 

69 . 23 

75.92 

.953 

1  •  one 

56 

3  .  OC “ 9 

1  5 . 0  2  2 

69.19 

75.91 

.997 

1 .  coo 

10/15/60 


Table  9 


JCs  KLDM22X  TAPE  4752R-  FILES  89-111,  RUN  2,  PTS.1-23  10/15/80 


RUN  NO.  2 .  POINT 

15.  G..J0 

NC  .  I 

eCUNDARY  LAYER  PROPERTIES 

standard 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNCTION  FROM 

TO  WALL 

WALL  TO  Y+=35 

FREE  STREAM  VELOCITY 

- 

64.136 

b4 . 1 36 

FREE  STREAM  TEMPERATURE 

Z 

75.436 

WALL  TEMPERATURE 

Z 

114.610 

WALL  HEAT  FLUX 

z 

.04210 

FREE  STREAM  DENSITY 

z 

.  0  7SD5 

FREE  STREAM  KINEMATIC  VISCOSITY 

z 

. 0G01642 

DENSITY  OF  FLUID  AT  WALL 

z 

.06993 

KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 

z 

.0001860 

*ALL/FREE  STREAM  DENSITY  RATIO 

z 

.93179 

LOCATION  REYNOLDS  NUMBER  (REX) 

z 

1 184919.39 

INPUT  VALUE  OF  VELOCITY  DELTA 

z 

.25000 

INPUT  VALUE  OF  TEMPERATURE  DELTA 

z 

. 3wOGD 

CALCULATED  DELTA 

z 

DELTA  99.51  INPUT 

z 

.  21000 

displacement  thickness  <delstar> 

z 

.04275 

.03692 

momentum  thickness  <thetai 

z 

.01941 

.02062 

energy-dissipation  thickness 

z 

.03234 

.03504 

ENTHALPY  thickness 

z 

.00192 

.00226 

shape  FACTOk  12  (DELSTAR/THETA ) 

z 

2.20323 

1.79059 

SHAPE  FACTOR  32  ( E NE R 6 Y / THE T A ) 

z 

1.66677 

1.69944 

momentum  thickness  Reynolds  num&ep 

z 

631. b9 

b7l .22 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER 

z 

1391.75 

1201.88 

SKIN  FRICTION  COEFFICIENT 

z 

friction  velocity 

z 

LAW  OF  The  WALL  CONSTANT  (K) 

z 

.41000 

LAW  Or  TnE  WALL  CONSTANT  <C> 

z 

5.00000 

wake  strength 

- 

CLAUSERS  ’DELTA*  INTEGRAL 

-.71137 

- .69446 

CLAuSERS  *G'  integral 

z 

8.36859 

5 .37500 

displacement  thickness  -  constant  density 

z 

.03819 

.  0  3  4  b  9 

momentum  thickness  -  constant  density 

z 

.01998 

.02128 

SHAPE  FACTOP  -  CONSTANT  DlNSITY 

- 

1.91131 

1.63015 

LOCATION  -X 

— 

36.40000 

2  :  -6  INCHES 

K  =  0.2  X  lO*6 


Table  10 


JOB  KL0“22X  TAPE  4752P-  FILES  e9-lll,  RUN  2,  PTS.1-23  10/15/00 


RUN  NO.  2.  POINT  12. 


URIC  NO.  1 


BOUNDARY  LAYER  PROPERTIES 

STANDARD 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNCTION 

TO  WALL 

WALL  TO  Y  + 

FREE  STREAM  VELOCITY  = 

66.738 

66.738 

FREE  STREAM  TEMPERATURE  = 

75.443 

*all  temperature  = 

109. 77D 

WALL  HEAT  FLUX  = 

•  C  4  3  50 

FREE  STREAM  DENSITY  = 

.07507 

FREE  STREAM  KINEMATIC  VISCOSITY  = 

.0001641 

DENSITY  OF  FLUID  AT  WALL  = 

.07055 

KINEMATIC  VISCOSITY  OF  FLUID  AT  w  A  L  L  = 

.0001632 

wALL/FREl  STREAM  DENSITY  RATIO  r 

.93972 

LOCATION  REYNOLDS  NUMBER  (REX)  = 

1366909.7b 

INPUT  VALUE  OF  VELOCITY  DELTA  r 

. 31000 

INPUT  VALUE  OF  TEMPERATURE  DELTA  = 

.46000 

CALCULATED  DELTA  : 

DELTA  99.5*  INPUT  = 

.00000 

DISPLACEMENT  THICKNESS  (DELSTAR)  = 

.03961 

.03625 

MOMENTUM  THICKNESS  (THETA)  = 

.02145 

.02179 

energy-dissipation  THICKNESS  = 

.03668 

.03798 

enthalpy  thickness  - 

.00217 

.00233 

SHAPE  FACTOR  12  ( DELSTAR/THETA  )  = 

1.64626 

1 .66342 

SHAPE  factor  32  (ENEPGY /THETA  )  r 

1 . 71930 

1.74280 

momentum  thickness  Reynolds  number  = 

726.90 

738.42 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER  = 

1342.05 

1228.31 

SKIN  FRICTION  COEFFICIENT  r 

FRICTION  VELOCITY  = 

LA.  OF  The  WALL  CONSTANT  (K)  = 

.41000 

LA*  OF  THE  WALL  CONSTANT  (C)  = 

5.00000 

WAKE  STRENGTH  = 

CLAuSERS  ’DELTA*  INTEGRAL  r 

-.63723 

-  .67312 

CLAUSERS  ’G’  INTEGRAL  = 

6.06489 

4.55936 

displacement  thickness  -  constant  density  = 

.  0  34  b  1 

.03396 

momentum  thickness  -  constant  density  r 

.02199 

.02235 

SHAPE  FACTOR  12  -  CONSTANT  DENSITY  r 

1.58292 

1 .51902 

LOCATION  -X- 

40.  ROOuO 

2  =  CENTERLINE 
k  :  0.2  X  ic'fe 


Table  11. 


FPOM 

35 


s 

1 

2 

3 

<4 

5 

6 
7 

e 

9 

12 

11 

12 

13 

1“ 

15 

16 
17 
13 

19 

20 
*  1 
22 
23 


L  5 
*  & 
27 
26 
c  9 
30 
il 

32 

33 
39 

35 

36 

37 


90 

91 

92 

93 

9  9 

9  5 
9  6 
97 

96 

99 

50 

31 

32 
63 
59 
35 
3  6 
57 


JOB  KLD*'22»  tape  97529-  FIlES  39-111, 
9JN  NO.  2.  POINT  12. 

REDUCED  PROFILE  03  T  A 


Y 

Y/ 

U 

inches 

DELTA 

F  T/ SEC 

.0053 

.020 

15.  75 

•  uC  6  6 

.  u  2  9 

16.  70 

.  00  79 

.  u  2  8 

18.21 

•  00  6  3 

.031 

20.  30 

.0056 

.-36 

23.02 

.0111 

•  691 

29 . 8b 

.0126 

.  J97 

26.  7m 

.0133 

.099 

27.  73 

.0155 

.05  7 

30.51 

.01  75 

.065 

31.69 

.0157 

.07  3 

33.6  9 

.0212 

.679 

39.69 

.-2  2  7 

.069 

35.  3- 

•  02  9  7 

.  0  9  ^ 

37.  22 

.  0255 

.096 

38.2b 

.  02  c  7 

.106 

39.  69 

.  0  3  u  2 

.112 

90.03 

.  0  3  6  5 

.135 

9  3.97 

.0966 

.  162 

9  ’  .  nM 

.  0506 

.167 

99.0; 

.  9  5  b  6 

.210 

51  .  63 

•  06  35 

.2  35 

53.  9* 

.6705 

.26  1 

55.75 

.  0766 

.269 

5  7.12 

.  u6  33 

.  3C  6 

58.2c 

•  09;y 

.3  39 

59  .  27 

.^967 

•  356 

0  0  •  2c 

.10  37 

.36  9 

60.  77 

.1109 

.909 

6  1.89 

.1165 

.931 

6  2.21 

.1236 

.956 

b2.  81 

.1306 

.  9  f  9 

63.27 

.19  76 

.597 

0  9  •  2e 

.1652 

.  0 1  2 

69  .  86 

.18  2  5 

.  b  7  6 

65.92 

•  *  6  6  6 

.793 

65.  55 

.2179 

.605 

6  5.8b 

.236? 

.673 

06 . 23 

.  2  5  2  6 

.935 

66  .  25 

.  270  7 

1.-22 

66.99 

.  28  76 

1.065 

6  6  .  ?fc 

•  30  56 

1.131 

b  6  .  59 

.  3  3  5  1 

1.291 

66.69 

.  36  56 

1.353 

bt.  70 

•  39  -  5 

1 .969 

66.62 

.  9  2  6  9 

1.575 

=  t.  77 

.  95  3  3 

1 .685 

66.  61 

.  9gb6 

1  .  79o 

o6.79 

.5153 

1  .95o 

66.79 

.  59  57 

2.620 

6  6.8- 

.  5755 

2.130 

06 . 67 

.  605? 

2.  *91 

b 6  •  79 

1 . 08  at 

9.-19 

66.59 

1 . 5655 

5.  795 

66.  59 

2.9956 

7.572 

66 . 5- 

2.5251 

9.397 

66.93 

3 . 00  55 

11.125 

66.95 

T 


DEG.F 

U/UE 

theta 

109.87 

.236 

.19  3 

103.56 

.25  0 

.18  1 

1-2.69 

.273 

.  206 

103.63 

.309 

.179 

102.18 

.395 

.22  1 

100.99 

.372 

.  257 

99 . 7U 

.901 

.293 

98.70 

.916 

.  322 

99.97 

.957 

.  300 

98 . 39 

.977 

.  332 

96 . 2a 

.507 

.  335 

97.6  3 

.52  3 

.  396 

97.0e 

.529 

.370 

96.26 

.556 

.  393 

95.62 

.579 

.9  12 

99.68 

.592 

.934 

v9  .  9  9 

.600 

.997 

93.59 

.  6  5  v 

.973 

91.25 

.705 

.590 

86.55 

.796 

.618 

0  7  .  6  6 

.777 

.  t  9  6 

06 . 9  9 

.6  06 

.66  0 

a  5  .  1  6 

.635 

.717 

63.63 

•  c  5  0 

.762 

62.  “  1 

.673 

.765 

8  1.62 

.66a 

.820 

81.16 

.903 

.833 

60.7  1 

.911 

.896 

79.20 

.927 

.69  1 

78.63 

.  9  39 

.906 

78.98 

.99  1 

.697 

78.61 

.999 

.902 

77.72 

.963 

.  995 

77.11 

.972 

.951 

76.92 

.  9ec 

.957 

76.65 

.982 

.965 

76.92 

.987 

.971 

75.95 

.992 

.98  5 

76.06 

.999 

.982 

75.6b 

.995 

.986 

75.65 

.999 

.988 

75.69 

.996 

.999 

75.71 

.999 

.992 

75.53 

.999 

.996 

75. c3 

1 .001 

.997 

75.97 

1 . 0  0  - 

.999 

75.92 

1.001 

1.001 

75.96 

1 . 6  0  1 

1  .000 

75.99 

1 .000 

1  .  000 

75.9  3 

1.001 

1  .  000 

75.99 

.999 

1 . 000 

75.99 

1 .000 

1 .000 

75.93 

.998 

1 .6100 

75.9  2 

.998 

1  .on 

75.92 

.996 

1.001 

75.9  1 

.995 

1  .on 

75.92 

.996 

1 .001 

Table  11 


JOB  i\L  0M22X  T  A p  £  4752R-  FILES 
RUN  NO.  2.  POINT 

BOUNDARY  LAYER  PROPERTIES 


89-112,  RUN  2.  P7S 
9.  GRIP 


LINEAR 

INTERPOLATION 
TO  WALL 


FREE  STREAM  VELOCITY 
PR  E  £  STREAM  TEMPERATURE 
WALL  TEMPERATURE 
WALL  HEAT  FLUX 
fREE  STREAM  DENSITY 
FREE  STREAM  KINEMATIC  VISCOSITY 
DENSITY  OF  FLUID  AT  wALL 
KINEMATIC  VISCOSITY  Oc  FLUID  at  wall 
wALL/FREl  STREAM  DENSITY  RATIO 
LOCATION  PEYNOLOS  NUMBER  (REX) 
INPUT  VALUE  QF  VELOCITY  DELTA 
INPUT  m AL  UE  uF  TEMPERATURE  DELTA 
CALCULATED  DELTA 
DELTA  99. SX  INPUT 

displacement  thickness  (delstarj 
momentum  thickness  itheta) 

ENE»G y-DISSIPATION  THICKNESS 
ENTHALPY  THICKNESS 
Shape  factor  12  ( delst ar /the t a  ) 

SHAPc;  FACTOR  32  (ENERGY/THETA) 

momentum  thickness  Reynolds  number 
DISPLACEMENT  Thickness  REYNOLDS  NUMBER 
SKIN  FRICTION  COEFFICIENT 
FRICTION  VELOCITY 
LA*  OF  THE  WALL  CONSTANT  <K> 
LA*  OF  THE  wALL  CONSTANT  (C) 
WAKE  STRENGTH 


76,036 
1C2.6S0 
.09520 
.07999 
•CGG1695 
.  D  7  1  9  4 
.0001792 
.  95267 
1542400. 1 2 
. 37Q0Q 
.46000 

.  bCOGO 
.03912 
.02349 
.04137 
.00243 
1. 66510 
1.76093 
816. 10 
1356.68 


.41000 

5.00000 


CLAOSERS  ’DELTA’  INTEGRAL  =  -.b2492 

CLAUSEPS  ’ G’  INTEGRAL  =  5.04362 

DISPLACEMENT  THICKNESS  -  CONSTANT  DENSITY  r  .03404 

momentum  thickness  -  constant  density  :  .02399 

SHAPE  FACTOR  12  -  CONSTANT  DENSITY  r  1.418B3 


LOCATION  -X-  44.40000 

2  ~  CENTERLINE 
K  =  C.2  X  10” 6 


.1-23  1C/15/6G 

NO.  1 

ST ANCAPO 
SUBLAYER 
FUNCTION  FROM 
WALL  TO  Y  *-35 

68.556 


.03739 

.02359 

.04176 

.00250 

1.56512 

1.77D57 

619.40 

1298.64 


-.01967 

-.69532 
4 . 29098 
.03491 
.02409 
1 .44891 


Table  12 


JOB 

KLO  6*22X 

Tap  47S2R-  FILES  69-111,  RUN  2,  PTS.1-23  10/15/60 

Sun  no. 

2. 

POINT 

9.  QP 1C  NO.  1 

K EDUCED  PROFILE  DATA 

Y 

Y/ 

u 

T 

u 

INCHES 

DELTA 

FT/SEC 

DE5.F 

U/UE 

ThFTA 

1 

.3053 

.018 

22.  16 

48.73 

.323 

.147 

2 

.  0  C  b  6 

.  u2  3 

24 . 86 

97.54 

.363 

.192 

3 

•  DC  7  5 

.026 

2  7. 2o 

97.12 

.  396 

.  206 

4 

•  GO  8  3 

.028 

29 . 00 

97.56 

.423 

.  191 

5 

•  0046 

.033 

30. 7 o 

97.0b 

.449 

.210 

6 

.0112 

•  038 

32.63 

96.29 

.4  76 

.239 

7 

.0127 

.043 

34  .  52 

95.80 

.504 

.  258 

8 

.tl37 

.  (jU  7 

35.  15 

95.29 

.5  13 

.277 

9 

.0157 

.053 

37. 06 

94 . 60 

.54  1 

.  303 

10 

.0174 

.089 

37  .  84 

95.56 

.552 

.  266 

11 

.0195 

.066 

39.  73 

94.63 

.579 

.  301 

12 

.0212 

.072 

4  C  .  77 

94.12 

.595 

.320 

13 

.  C22fc 

.077 

4  1.42 

94.24 

.  bC4 

.316 

14 

.  0245 

.  0  4  3 

42.1b 

44.21 

.615 

.317 

1  5 

.  C2  b  3 

.084 

4  3.62 

93.96 

.6  36 

.326 

lb 

.  02  e5 

.097 

4  4.64 

93.62 

.651 

.339 

1  7 

.  0  3  u  1 

.102 

45  .  3b 

S3.  3C 

.662 

.  351 

18 

.  L  3  b  7 

.125 

4  7  ,  7  o 

9  1.43 

•  b  4  7 

.423 

14 

*  u4  54 

.147 

50. 25 

90 .66 

.733 

.45  1 

2  0 

.  05  04 

.17  1 

92.51 

66.62 

.766 

.527 

i  1 

■  G  5  c  6 

.192 

54  .  It 

6  7.65 

.790 

•  56  4 

L  2 

.  Ob  3t 

.216 

5  5  .  ?c 

8  6.86 

.613 

.  593 

23 

.  0704 

.239 

57.  3o 

65.32 

.6  37 

.651 

2  4 

.  0  7  o  7 

.26  1 

57.41 

64.5  3 

.645 

.68  1 

28 

.98  34 

•  2  6  3 

59.50 

84.01 

.  b  6  6 

.700 

2  6 

.  u  4  u  7 

.306 

bC  .  10 

b3.56 

.877 

.717 

d 

.  0  c  66 

.  32c 

o  1  .  01 

62.49 

.69,. 

.757 

28 

.  1C  it 

.352 

61.33 

6  1.41 

.695 

.798 

29 

.  11  u3 

.  J7S 

b  2  .  1 0 

6  1.53 

.906 

.793 

30 

.1167 

.386 

b  2  •  7  o 

61.12 

.916 

.60S 

31 

.1254 

.414 

63.49 

60.82 

.426 

.820 

32 

.  1394 

.44  3 

64  ,  Ob 

60.53 

.9  35 

.831 

33 

.1473 

.500 

64.77 

7  9.60 

.945 

.866 

34 

.1552 

.56  1 

65.  =2 

7  6.72 

.960 

.899 

35 

.1623 

.014 

bb  .  lo 

77.80 

.965 

.934 

3b 

.  2Cu7 

.6  62 

06  .  75 

77.78 

.9  74 

.935 

37 

.2174 

.  738 

67  .  07 

77.84 

.978 

.944 

38 

.  23  5  3 

.  799 

6  7  .  c  3 

77.27 

.985 

.954 

39 

.  252  3 

.  b  5  7 

67.72 

77.24 

.988 

.962 

40 

.  27CS 

.919 

b  8 . 0  3 

76.77 

.992 

.972 

41 

.  26  7  7 

.977 

bS.  20 

76.56 

.995 

.960 

42 

.  3058 

1.034 

b  6  .  71 

76.55 

.996 

.98  1 

43 

.  3  3  92 

1.136 

68  .  39 

76.24 

.996 

.990 

4  4 

•  36  5 5 

1.241 

68.  c9 

76.25 

1  .OCu 

.992 

45 

.3933 

1.342 

68 . 53 

76.21 

1  .  o  0  0 

.993 

4fc 

.  42  96 

1.445 

b8.  89 

76.09 

1  .cco 

.49o 

47 

.  45  96 

1.547 

68.59 

76.04 

1.000 

1  .  CCO 

48 

.  48  9  3 

1 . 64  b 

b  8  .  5b 

76.03 

1  .000 

1  .  3C0 

49 

.5156 

1.751 

b 8  •  63 

76. C3 

1.001 

1  .DCO 

5C 

.  54  56 

1.853 

68.66 

76.04 

1.001 

1 . 000 

51 

.  5  7  34 

1.954 

6«  .  61 

76.04 

1 . 0  C  1 

1.000 

92 

.  bG  5  6 

2.057 

66.58 

76. C2 

1  .cco 

1 . 000 

93 

1.0856 

3.887 

6  8.54 

76.04 

1 .000 

1 . 000 

84 

1.5656 

5.317 

b 8  .  55 

76.03 

1.000 

1  .  DCO 

55 

2.0454 

6.946 

be  .  34 

76.04 

.997 

1 . 000 

9  6 

2.5231 

6.575 

6  8.35 

76.04 

.997 

1  .cco 

57 

3.0093 

10.206 

68.41 

76.05 

.996 

.  999 

Table  12. 


JOB  K  L  DM2  2X  TAPE  475?P-  FILES  69-111,  PUN  2,  PTS.1-23  10/15/60 


PUN  NO.  2.  POINT  10.  3  PIT  NO.  1 


BOUNDARY  layer  properties 


FREE  STREAM  VELOCITY 
FREE  STREAM  TEMPERATURE 
WALL  TEMPERATURE 
WALL  HEAT  FLU* 
F*EE  STREAM  DENSITY 
FREE  STREAM  KINEMATIC  VISCOSITY 

density  o r  fluid  at  *all 

KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 
•ALL/FPEE  STREAM  DENSITY  RATIO 
LOCATION  REYNOLDS  NUMBER  (REX) 
INPUT  VALUE  OF  VELOCITY  DELTA 
INPUT  VALUE  OF  TEMPERATURE  DELTA 
CALCULATED  DELTA 
DELTA  99. 5*  INPUT 

displacement  thickness  <delstar> 
momentum  thickness  (theta) 
energy-dissipation  thickness 
enthalpy  thickness 
shape  factor  12  (OELSTAR/THETA ) 
SHAPE  FACTOR  32  (ENFPGY/THETA) 
momentum  ThIlknESS  REYNOLOS  NUM3EP 
DISPLACEMENT  THICKNESS  REYNOLDS  NUMBEP 
SkIn  FRICTION  COEFFICIENT 
FRICTION  VELOCITY 
L  A  *  O'  F  ThE  WALL  CONSTANT  (K) 
L  A  ft  OF  ThE  WALL  CONSTANT  (C) 
WAKE  STRENGTH 

CLAUSER3  ’DELTA’  INTEGRAL 
CLAuSEPS  *  G ’  INTEGRAL 

displacement  thickness  -  constant  density 

MOMENTUM  THICKNESS  -  CONSTANT  DENSITY 
SHAPE  FACTOR  12  -  CONSTANT  DENSITY 


LOCATION  -X- 


LINEAR 
INTERPOLATION 


TO  WALL 

WALL  TO 

r 

6  o  .  fc  6  1 

68.661 

~ 

7  5 . 8  L  9 

z 

105.290 

z 

.04560 

z 

.  U  7  5  C  2 

z 

.0001693 

z 

.  D  7  1  1  1 

z 

.  0001  Sub 

z 

. 947bl 

z 

15959W3.  12 

z 

. 37D00 

z 

.99000 

z 

. 30429 

z 

. 31DD0 

z 

.  L921 7 

. 04  D 1 6 

z 

.  D2S09 

.02511 

z 

.09367 

.04433 

z 

. 0D262 

.00271 

z 

1 .69395 

1.59927 

z 

1.75159 

1.76557 

z 

872.02 

o74 . 27 

Z 

1968.95 

1396.20 

3 

.91000 

- 

5.D00C0 

r 

.  D  3  8  5  7 

r 

-.71309 

-.75803 

z 

5 .  7 1 2  1 C 

4.82149 

z 

.  u379  l 

.03747 

z 

.  u2562 

.02569 

“ 

1.46038 

1  .  4  5  8  b6 

94.40000 

STANDARD 
SUBLAYER 
FUNCTION  FROM 


2  -  *b  INCHES 
K  =  0.2  X  icf* 


Table  13 


JO 6  NLU".?*  TAPE  4752R-  FILES  89-111.  RUN  2,  PIS. 1-21  10/15/60 


RUN  NO.  2.  POINT  10.  GRID  NO.  1 


REDUCED  PRuFILE  0«TA 


Y 

Y  / 

0 

1 

N 

INCHES 

DLLTfi 

FT/SEC 

DEC-.F 

U/UE 

THETA 

1 

.  0043 

.  L  1  4 

16.  79 

102.25 

.274 

.  103 

2 

.0057 

.016 

2  0. 5 1 

1-1.73 

.300 

.121 

3 

.  0065 

.  021 

22. 6o 

1 j0.65 

.333 

.151 

4 

.00  73 

.024 

24 . 87 

1u0.23 

.362 

.17  1 

s 

•  00  66 

•  02  6 

26.  7 e 

99.05 

.  390 

.212 

6 

.0102 

.033 

29.  31 

99.73 

.427 

.  189 

7 

.0116 

,03b 

30.  c  4 

99.26 

.445 

•  205 

8 

.0125 

.040 

32.  17 

98  .  8  1 

.469 

.220 

9 

.0145 

.  04  7 

34.25 

9  8.52 

.4  99 

.230 

1C 

.0167 

.054 

36  .  16 

97.03 

.527 

.250 

1 1 

.0167 

.060 

37.  36 

96.29 

.544 

.  305 

12 

.  02  02 

.06  5 

37.  86 

95.7b 

.55  1 

.  323 

13 

.0217 

.  u  7  — 

36.  7e 

95.8o 

.56  5 

.319 

14 

.  02  36 

.  u  7  7 

4  0.  29 

95.50 

.587 

.332 

15 

.  0255 

.  u  8  2 

4  0.79 

94  .  So 

.594 

.363 

16 

.  u2  7  6 

•  u  6  9 

42.07 

95.55 

.6  13 

.330 

1  7 

.0291 

.094 

42.  73 

95.57 

.622 

.330 

18 

.  03  54 

.114 

45.66 

9  3.49 

.065 

.400 

19 

.0425 

.137 

49  .  50 

91.8a 

.706 

.455 

20 

.04  94 

.159 

50. 62 

9C  .  4  3 

,740 

.  504 

2  1 

.  0557 

.16  0 

52.65 

88.54 

.770 

.  566 

22 

.0623 

.201 

54 . 62 

87.5  3 

.794 

.602 

23 

.  0695 

.224 

55.80 

6  5.8b 

.8  13 

.659 

24 

.  0754 

.243 

57.03 

65 . 20 

.3  34 

.661 

2  5 

.0624 

.266 

56  .  32 

04.62 

.649 

.701 

26 

.  0893 

.286 

59.3  2 

64.03 

.864 

.719 

27 

.  0956 

.  309 

60  .  44 

63.06 

.880 

.753 

26 

.1023 

.3  30 

61 . 29 

62.49 

.893 

.773 

29 

.  1096 

.354 

61  .  70 

62.09 

.699 

.787 

3C 

.1157 

.3  73 

6  2  .  7.. 

02.14 

.914 

.785 

31 

.1226 

.396 

6  3.00 

81.20 

.917 

.817 

32 

.1294 

.418 

63.67 

60.62 

.927 

.e37 

33 

.  14b6 

.473 

6  4,59 

78.78 

.94  1 

.699 

34 

.1642 

.530 

65. 2e 

78.32 

.951 

.915 

35 

.1819 

.587 

66.13 

78.79 

.963 

.699 

36 

.1994 

•  o4  3 

66  .  59 

77.70 

.970 

.936 

37 

.2168 

•  b99 

6  6  •  9u 

76.93 

.  9  74 

.960 

38 

.2345 

.757 

67.  34 

77.26 

.981 

.950 

39 

.2513 

.811 

67.52 

77. Cl 

.983 

.959 

40 

.2693 

.  669 

67.77 

76.56 

.967 

.974 

4  1 

.  2863 

.924 

68.16 

76.37 

.993 

.981 

42 

.  3043 

.982 

68 . 24 

76.43 

.994 

.979 

43 

.  3342 

1.076 

b  8  .  39 

76.15 

.996 

.988 

44 

.  3648 

1.177 

68.51 

76.14 

.996 

.9e9 

45 

.  3944 

1.272 

06 . 69 

7  5.9-0 

1  .000 

.995 

46 

.  4244 

1.369 

e  6  .  6 1 

75.87 

.995 

.998 

47 

.  4546 

1,«67 

68.60 

75.84 

1 .000 

.999 

46 

.  4644 

1.563 

b8 . 65 

75.81 

1.000 

1 . 000 

49 

.5145 

1.660 

68  .  74 

75.81 

1.001 

1 . 000 

50 

.  5449 

1  .  758 

68. 63 

75.80 

1  .  OCu 

1.000 

51 

.  5745 

1.663 

68.61 

75.60 

.999 

i.CCO 

52 

•  60  4  3 

1.949 

68.61 

75.70 

.999 

1.001 

63 

1.0844 

3.496 

69.62 

75.80 

.999 

1 .  coo 

54 

1 . 5644 

5.047 

68 . 50 

75. eo 

.996 

1 . 000 

55 

2.0443 

6.595 

68.49 

75.79 

.997 

1.001 

56 

2  .  5242 

8.143 

be  .  75 

75.78 

.996 

1.001 

57 

3.0C43 

9.691 

66  .  34 

75.7s 

.995 

1  .  002 

Table  13- 


JOB  KLDM22X  TAPE  4752R- 


FILES  69 - 1 1 1 »  RUN  2.  PTS.1-23  10/15/60 


RUN  NO.  2.  POINT  11.  GRID  NO.  1 


BOUNDARY  LAYER  PROPERTIES 


FREE  STREAP  VELOCITY 
FREE  STREAM  TEMPERATURE 
WALL  TEMPERATURE 
WALL  HEAT  FLUX 
FREE  STREAM  DENSITY 
FREE  STREAM  KINEMATIC  VISCOSITY 
DENSITY  OF  FLUID  AT  WALL 
KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 
wALL/FPEE  STREAM  DENSITY  RATIO 
LOCATION  REYNOLDS  NUMBER  (REX) 
INPUT  VALUE  OF  VELOCITY  DELTA 
INPUT  VALUE  OF  temperature  DELTA 
calculated  DELTA 

DELTA  99.5*  INPUT 

displacement  thickness  (delstar) 

MOMENTUM  THICKNESS  (THETA) 
ENERGY-DISSIPATION  THICKNESS 

enthalpy  thickness 
SHAPE  FACTOR  12  ( DELSTAR /THETA ) 
SHAPE  FACTOR  32  ( E NE RG Y / T HE T A ) 
MOMENTUM  THICKNESS  REYNOLDS  NUMBER 

displacement  thickness  Reynolds  number 
skin  friction  coefficient 
friction  velocity 

LAW  OF  THE  WALL  CONSTANT  (K) 
LA.  OF  The  wall  constant  ( c ) 
WAKE  STRENGTH 

CLAuSERS  ’DELTA'  INTEGRAL 
CLAuSE°S  *  G ’  INTEuRAl 
DISPLACEMENT  'iHICKNESS  -  CONSTANT  DENSITY 
MOMENTUM  THICK  NESS  -  CONSTANT  density 
SHAPE  FACTOR  12  -  CONSTANT  DENSITY 


LOCATION  -X 


LINEAR 

standard 

SUBLAYER 

INTERPOLATION 

FUNCTION 

TO  WALL 

WALL  TO  Y  + 

- 

66.634 

t>8.634 

“ 

75.597 

z 

1D7. 740 

z 

. 0  4  5CD 

z 

.D75L5 

z 

.0001642 

z 

. C  70  60 

z 

.0001820 

z 

. 94335 

z 

1546400.16 

z 

. 37000 

z 

.49000 

~ 

.29399 

” 

.  GCOOD 

z 

.04046 

.03843 

“ 

.02340 

.02345 

z 

.04075 

.04117 

z 

. 0C2  65 

.00274 

z 

1.72976 

1.63904 

z 

1.74147 

1.75572 

z 

615.05 

616.65 

\ 

1409.63 

1338.52 

2 

.41000 

z 

5  •  uCOOC 

z 

.01617 

Z 

-  .  6  5  1  b  5 

-.71550 

z 

5.55708 

4.67504 

z 

.03518 

.03571 

z 

.02401 

.02406 

z 

1 .46539 

1.46393 

44.40000 

2  =  -6  INCHES 
K  r  0.2  X  10*6 


FROM 

35 


Table  l4 


jot  KL0-22X  TAPE  47529-  FILES  69-111,  RlN  2,  PTS.1-23  1C/15/60 

SUN  NO.  2.  POINT  11.  GP 10  NO.  1 

SEDUCED  PPOFILt  DATA 


Y 

Y/ 

u 

T 

INC HtS 

DELTA 

FT/ EEC 

D  E  5  .  F 

O/UE 

ThC  ta 

•  L  C  5  3 

•  016 

24.  3m 

104. =9 

.355 

.  C96 

.  CO06 

•  u2  3 

25.  3  3 

133.15 

•  3  6  5 

•  1  M  3 

•  00  7  7 

•  026 

27.1s 

1  u  1  .  4  5 

.396 

•  1^6 

•  00  6  5 

•  029 

27.93 

131.21 

•  4  C  7 

.203 

•  uG  96 

•  u  3  3 

2  8.  92 

1D1 .91 

.421 

.1*1 

•  L  1  1  ? 

*  C  3  6 

33. 2o 

131.71 

.44  1 

•  188 

•  0126 

•  04  3 

31  .  »9 

1C3.83 

.465 

•  21m 

•  0 1  3  3 

•  04  5 

32.  32 

100.76 

.471 

.217 

•  0156 

•  053 

33.  1 M 

99.00 

.Me  3 

.  27 2 

•  0175 

•  060 

3  5.69 

99.22 

.520 

•  266 

•  C 1  9  6 

•  06  7 

36  .  3b 

98.42 

.530 

.  290 

•  22  1 1 

•  072 

37. 64 

98.36 

•  54  a 

•  29  1 

•  J  2  l.  5 

•  a  7  6 

37.9s 

96.32 

.55  3 

.  302 

•  02  4  5 

•  w  0  3 

39.  M2 

97.67 

.57m 

.313 

•  w  2  o  3 

•  w  9  u 

43.  78 

97. 25 

,59m 

.  326 

«  G2  o  6 

•  £9  7 

4  1.75 

96.60 

.6  08 

•  3**6 

•  C  30 1 

•  1C2 

42.01 

96.16 

.625 

•  36  C 

•  0  3  6  7 

.125 

45.  31 

94 . 40 

.660 

.  399 

•  u4  3  3 

.  147 

4  8.49 

92.43 

.707 

•  476 

•  w  S  l,  8 

.173 

51.31 

91.68 

,748 

.  500 

«  OS  b  5 

•  192 

S3.  2b 

69.5  3 

.77o 

•  66  7 

•  Ct  it 

•  2  1  6 

55.32 

0 6 .32 

.801 

•  6  1  4 

•  C  7  C  7 

•  24  1 

56. 99 

66.23 

.630 

.66  9 

•  U  7  O  6 

•  2  6  1 

57.  So 

65.36 

.643 

•  696 

•  06  55 

.254 

5  9.  3o 

64.02 

.6  64 

.73  3 

•  u  9  ij  6 

•  3C  6 

63.  3c 

6  2.96 

.ae  0 

.77  1 

•  0  9  o  5 

•  3  2  6 

b  1  .  27 

0  2  •  9  3 

.890 

.775 

•  1  0  35 

.352 

62.  Cl 

o2.49 

.933 

.785 

•  110  4 

•  3  7  6 

0?.  53 

61.60 

.911 

.813 

•  1  1  6  6 

•  3  9  7 

0  2  .  93 

81.23 

.9  16 

.  e25 

.12  35 

•  4  2  u 

6  3.63 

60.39 

.933 

.85  1 

•  1  3  0  5 

•  44  4 

64  .  i»6 

79.59 

.  9  39 

.676 

•  1  4  75 

•  502 

65.  Jo 

7e  .  66 

.952 

•  9  C  4 

•  16  5  2 

.562 

6  5.67 

79.14 

.963 

.921 

•  1  6  30 

.  0  2  3 

66.  57 

7  7.86 

.973 

.529 

•  2005 

.682 

6  7,3m 

77.13 

.977 

.952 

•  2  1  7  B 

.741 

67.4  = 

76. ->1 

.96  3 

.965 

•  2355 

•  oCl 

6  7.64 

76.46 

•  96b 

.573 

•  2526 

.  85  9 

68  .  34 

76.63 

.99  1 

.566 

•  2704 

•  9  2  u 

66.  33 

76. 33 

.99  1 

.577 

•  26  73 

•  977 

69.3*. 

76. C6 

,99b 

.58  6 

•  30  5  6 

1  •  «j4  u 

68*46 

76.02 

.997 

.56  7 

•  3  3  5  1 

1  .  14C 

69. 43 

75.79 

.997 

.594 

•  36  5  6 

1.244 

68.  59 

75.63 

.999 

.594 

•  3953 

1.3  45 

68  .  56 

75.67 

.99-, 

.  598 

•  42  56 

1.448 

6  9.63 

75.71 

1  ,  U  C  U 

.596 

.  4567 

1.550 

be  .  71 

75. 6« 

1 .001 

.595 

•  48  54 

1  •  o  5  1 

66  .  66 

75.63 

1  .000 

1  .ODD 

•  51  56 

1  .754 

69 . 61 

75.60 

1  .oco 

1  .  CCO 

•  54  8fc 

1*656 

b6 . 64 

75.59 

1.CC0 

1 .  OCD 

•  575? 

1.957 

66.63 

75.60 

1 .002 

1  .CCO 

•  bO  5  3 

2*059 

63 . 71 

75 .59 

1  .001 

1  .OCO 

1.0866 

3.693 

68.54 

75.60 

.999 

1  .  000 

1.5656 

5. 326 

69.59 

75.60 

.999 

1 . 000 

2 • C4  £  3 

6.957 

6  6.46 

75.60 

•  99b 

1 .  ono 

2 . 62  62 

8.664 

68  .  **2 

75.6  2 

.997 

.999 

3 • OC  6  7  ] 

l  0 . 2  2  4 

63.  37 

75.61 

.996 

1  .OCO 

Table  lU. 


JOd  KLDM22X  TAPE  4752P-  FILES  69-111,  RUN  2,  PTS.1-23  10/15/8D 


Run  NO,  2.  POINT  8. 


grid  no.  i 


ROUNDARY  LAYER  PROPERTIES 


FREE  STREAM  VELOCITY 
FREE  STREAM  TEMPERATURE 
WALL  TEMPERATURE 
WALL  HEAT  FLUX 
FREE  STREAM  DENSITY 
FREt  STRFAM  KINEMATIC  VISCOSITY 
DENSITY  OF  FLUID  AT  WALL 
KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 
•ALL/FREE  STREAM  DENSITY  RATIO 
LOCATION  REYNOLDS  NUMBER  (REX) 
INPUT  VALUE  OF  VELOCITY  DELTA 
INPUT  VALUE  uF  TEMPERATURE  DELTA 
CALCULATED  DELTA 
DELTA  99.5*  INPUT 
DISPLACEMENT  THICKNESS  (OELSTAR) 
momentum  thickness  (thetaj 
ENERGY-DISSIPATION  THICKNESS 
ENTHALPY  THICKNESS 
SHAPE  FACTOR  12  ( DELSTAfi /THETA ) 
SHAPE  FACTOR  32  (ENERGY/THETA) 
MOMENTUM  THICKNESS  REYNOLDS  NUMBER 
DISPLACEMENT  THICKNESS  PEYNOLOS  NUMBER 
SKIN  FRICTION  COEFFICIENT 
FRICTION  velocity 

LA.  OP  THE  WALL  CONSTANT  (K) 

la.  OF  The  wall  constant  <c> 

WAKE  STRENGTH 

CLAUSERS  ’DELTA’  INTEGRAL 
CLAJSERS  *  G ’  INTEGRAL 
DISPLACEMENT  THICKNESS  -  CONSTANT  DENSITY 

momentum  thickness  -  constant  density 

SHAPE  FACTOR  12  -  CONSTANT  DENSITY 


LOCATION  -X 


LINEAR 

INTERPOLATION 


TO  wall 

wall  TO 

z 

70.574 

70.574 

z 

76.053 

~ 

100. 250 

z 

.04570 

z 

.07499 

z 

.0001645 

z 

.07175 

z 

. 0001776 

z 

.95679 

z 

1730743.22 

z 

. 410u0 

z 

.51000 

l 

. 35400 

z 

.  04307 

.04240 

z 

.02776 

.02762 

z 

.04956 

.04968 

z 

. 002  63 

.00266 

z 

1.55031 

1.52418 

z 

1 . 76383 

1  .  78593 

z 

993.42 

994.72 

1540.11 

1516.13 

.41000 

3 

5.00000 

r 

-.73583 

-.  80993 

z 

5.05641 

4.75216 

z 

.03828 

.03976 

z 

.02827 

.02831 

- 

1 .35441 

1.40450 

46. 4D000 

STANDARD 

sublayer 
function  FROM 


2  z  CENTERLINE 
K  =  3.2  X  ID-6 


Table  15 


JOB  KL0*22x  TAPE  4752R-  FILES  89-111,  RUN  2,  PTS.1-23  10/15/60 

Run  NO.  2.  POINT  8.  GRID  NO.  1 

REGUCEO  PPCFIUt  OATA 


r 

V  / 

U 

T 

N 

INCHES 

DELTA 

FT/SEC 

DEG.F 

U/UE 

theta 

1 

.0043 

.012 

23.  C4 

95.08 

.326 

.214 

2 

.  CC  5  3 

.015 

25. 21 

94.33 

.357 

.  245 

3 

.  0  C  6  6 

.019 

2e .  C1 

94 .00 

a  4  C  8 

.258 

4 

.00  76 

.022 

31.6. 

93.61 

.448 

.274 

5 

.  00  6  6 

.024 

3  3  2  6 

92.93 

.472 

.  303 

6 

.0102 

.029 

35  .  97 

92.99 

.510 

.300 

7 

.0114 

.032 

37.20 

93.35 

.527 

.285 

6 

.0125 

•  u  3  5 

37.93 

93.14 

.537 

.  294 

9 

.0146 

.041 

4C.  02 

91.83 

.567 

.348 

1C 

.  01  o5 

.447 

4  1.77 

9  1.67 

.592 

.354 

11 

.0166 

.053 

42.86 

91.60 

•  6  0S 

.349 

12 

.  0202 

.057 

43.71 

91.17 

.619 

.375 

1  3 

.0217 

.  061 

44.55 

90.5  3 

.631 

.402 

14 

.  02  a5 

.  J66 

4  S  •  2b 

9C.97 

.64  1 

.  384 

15 

.0225 

.072 

46.11 

91.83 

.653 

.  348 

16 

.  02  76 

.  J  7  6 

4  7.20 

91.47 

.669 

.363 

17 

.  0292 

.ue3 

47.44 

9C.  71 

.672 

.  394 

16 

.  03  25 

.  100 

49. 73 

88.83 

.705 

.470 

19 

.  0429 

.121 

51.91 

67.90 

.736 

.510 

20 

.  04  95 

.140 

53.  32 

87.33 

.756 

.534 

21 

•  0  5  5  4 

.157 

55. 07 

66.39 

.780 

.548 

22 

.  0624 

.  176 

56. 22 

6  6.01 

.797 

.  589 

23 

.06  96 

.  197 

67.63 

65.53 

.617 

.608 

2- 

.5755 

.213 

58  .  10 

64.96 

.823 

.632 

25 

.0827 

.634 

59.  15 

64. C3 

.8  38 

.668 

1 1 

.0845 

.253 

59.84 

83.51 

«  8  4  Q 

.692 

2  7 

.  09  56 

.270 

60. 67 

83.09 

•  6  b  u 

.709 

29 

.1025 

.  2  9  J 

61.43 

82.81 

.670 

.721 

29 

.  1096 

.31u 

62. 26 

61.97 

.882 

.756 

30 

.1155 

.  326 

62.82 

81.62 

.89b 

.770 

31 

.1225 

.  346 

o2  .  65 

81.69 

.691 

.  767 

32 

.  1295 

•  3  6  o 

b3.  76 

81.63 

.903 

.  767 

33 

.1464 

.  4  1  4 

64,94 

61.15 

.920 

.789 

34 

.1642 

.464 

66  .  C 3 

6  C  .  4  6 

.9  36 

.618 

35 

.1813 

.512 

66.61 

79.45 

.944 

.659 

36 

.1995 

.564 

67.  33 

78.82 

.954 

•  8  6  6 

37 

.2164 

.611 

6  b  .  2  7 

78.27 

.965 

,9ce 

38 

.2344 

.662 

66.52 

78.03 

.971 

.918 

39 

.2514 

.710 

6  9  .  Cb 

77.50 

.976 

.940 

40 

.  2644 

.  761 

6  9.36 

7  7,66 

.983 

.933 

41 

.  2864 

.609 

0  9 . 63 

77. C3 

.987 

.459 

42 

.  3043 

.  b  6  b 

69. 91 

76,72 

.991 

.972 

4  3 

.  354  1 

l.uCO 

70.  19 

76.41 

.995 

.985 

44 

.  4047 

1.143 

70.43 

76.20 

.996 

.  494 

4  5 

.  45  44 

1.284 

70. 54 

76.13 

1  . 0  C  u 

.997 

46 

.  5045 

1.425 

70.61 

76.05 

1  ,  C  b  b 

1 .000 

4  7 

.  5545 

1.566 

70. 67 

76.05 

1  .coc 

l.JOO 

48 

.6045 

1  .  706 

7  0.6* 

76.05 

1 .001 

1 .000 

49 

.6544 

1.649 

7  3.  54 

76 . 06 

.999 

1.000 

5  0 

.  7044 

1.950 

70. 54 

76.06 

1  .CCD 

1.000 

51 

.  7544 

2.171 

7C ,  c  3 

76.07 

.999 

.999 

52 

.  6046 

2.273 

7C.bC 

76. C6 

1.000 

1 . 000 

53 

1.0244 

2 . 694 

70. 5G 

76,07 

.999 

.999 

54 

1.2441 

3.514 

7  0 . 4o 

76.05 

.996 

1 . 000 

55 

1  .  4645 

4.137 

70.  37 

76.07 

.997 

.999 

56 

1 • 6b  46 

4.759 

7C  .  37 

76.  C5 

.997 

1  .  OCO 

57 

1.9041 

5.379 

70.44 

76.05 

.998 

1.000 

58 

2.1245 

6 .  JO  1 

70.42 

76.04 

.998 

1.000 

59 

2. 3445 

6.623 

70. 35 

76.04 

.997 

1  .  JOO 

60 

2 . 5642 

7.244 

70.  31 

76.05 

.996 

1.000 

61 

2.7842 

7.o65 

70.  37 

76  .  G5 

.997 

1  .  OCO 

62 

3.0044 

8.487 

70.21 

76.06 

.995 

1  .  b  0  b 

n 
!  j 


a 


..  .v .  -.-a  ,  i  it  i  'yrfhflyr  nr  n  r  , : 
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Table  15 


JCfa  XL  DM22*  TAPE  4752P-  FILES  3 «?  - 1  1 1  *  RUN  2,  PTS.1-23  '0/15/80 


RUN  NO.  2.  POINT  5. 


GRID  NO.  1 


BOUNDARY  LAYER  PROPERTIES 


FREE  STREAM  VELOCITY 
CREL  STREAM  TEMPERATURE 
WALL  TEMPERATURE 
WALL  HEAT  FLUX 
FREE  STREAM  DENSITY 
FREE  STREAM  KINEMATIC  VISCOSITY 
DFNSITY  OF  FLUID  AT  WALL 
KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 
kALL/FREE  STREAm  DENSITY  RATIO 
LOCATION  REYNOLDS  NUMBER  (REX) 
INPUT  VALUE  OF  VELOCITY  DELTA 
INPUT  VALUE  OF  temperature  DELTA 
calculated  delta 
DELTA  99.5*  INPUT 
DISPLACEMENT  THICKNESS  (DEL  STAR) 
MOMENTUM  THICKNESS  (THETA! 
ENERGY-DISSIPATION  THICKNESS 

enthalpy  thickness 
Shape  FACTOR  12  (  DE L ST  A R / THE T A ) 
SHAPE  FACTOR  32  (  E NE RG Y / T HE T A > 
MOMENTUM  THICKNESS  REYNOLDS  NUMBER 
DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER 
SKIN  FRICTION  COEFFICIENT 
FRICTION  VELOCITY 
LAw  O'7  THE  WALL  CONSTANT  (K) 
LA.  OF  THE  WALL  CONSTANT  (C) 
WAKE  STRENGTH 

CLAuSERS  'DELTA*  INTEGRAL 
CLAUSE0-  '5'  INTEGRAL 
DISPLACEMENT  THICKNESS  -  CONSTANT  DENSITY 
MOMENTUM  THICKNESS  -  CONSTANT  DENSITY 
SHAPE  FACTOR  12  -  CONSTANT  DENSITY 


LOCATION  -X 


LINEAR 
INTERPOLATION 


TO  WALL 

WALL  TO 

- 

72.139 

72.139 

z 

76.492 

z 

96.040 

z 

.  C464D 

z 

.07404 

z 

. ODD  1 6  6  7 

z 

.07116 

z 

, COD  1 76  7 

z 

. 96136 

z 

1889633.86 

z 

. 51DDQ 

z 

.61000 

z 

.39201 

z 

.00000 

z 

.04909 

.04854 

z 

.03233 

.03246 

z 

.05767 

. 056  C  8 

r 

.00261 

.00263 

z 

1.51833 

1.49534 

z 

1.78990 

1.78916 

z 

1166.34 

1 17D.67 

z 

1770.43 

1750.55 

z 

.004442 

z 

3. 46736 

z 

.41000 

z 

5.00000 

z 

.01413 

r 

-.66035 

-.95107 

z 

5.62113 

5.51612 

z 

.04382 

.0457] 

z 

.03263 

.03297 

1 

1. 3345C 

1 .38653 

52.40000 

STANDARD 
SUBLAYER 
FUNCTION  FROM 


Z  =  CENTERLINE 
K  =  0,2  X  10*fc 


Table  16 


JGct 

K  0  Op  2  2x 

TAPE  47529-  FILES  89-111,  PUN 

2,  PTS.l 

-23  10/15/80 

905  NO. 

2  • 

POINT 

5 

. 

6910  NO 

.  1 

SEDUCED  P  90  E IDE  DATA 

Y 

Y  / 

U 

T 

U-UE 

N 

INCHES 

COO  TA 

FT/ EEC 

OEC-.F 

U/UE 

7  HE  T  A 

UTAU 

U  l  ♦  ) 

T  (  ♦  ) 

Y  1  *  ) 

1 

.  CG  4  8 

.013 

23.5b 

93.47 

.327 

.212 

-14.010 

6.795 

5.832 

7.972 

2 

.0058 

.01  5 

26.  32 

93.10 

.36  5 

.229 

-13.215 

7.690 

6.308 

9.427 

3 

.00  66 

.017 

29.43 

93.36 

.403 

.217 

-12.317 

8.486 

5.969 

10.720 

4 

.0G  75 

.019 

31.43 

9  3.20 

.  4  36 

.225 

-11.741 

9.064 

6.184 

12.176 

5 

•  uO  92 

.024 

34.91 

92.13 

.484 

.272 

-10.738 

10.067 

7.479 

14.924 

6 

.C1C6 

.026 

37.56 

91.96 

.521 

.2e2 

-9.972 

10.633 

7.758 

17.512 

7 

.0113 

.029 

38.47 

91.69 

.533 

.295 

-9.709 

11.086 

6.102 

16.320 

e 

.0135 

.035 

40.  39 

91.03 

.560 

.  325 

-9.156 

11.649 

8.946 

21.677 

9 

•  01  54 

.039 

4  1.61 

90.22 

.577 

.  36  3 

-8.604 

12.001 

9.980 

24 . 949 

10 

.  0176 

.  *4  5 

43.  75 

9C  .  29 

.6  Gb 

.  360 

-6.167 

12.616 

9.886 

28.830 

11 

.0182 

.  04  9 

44.33 

90.02 

.614 

.  372 

-8.021 

12.7e5 

10.233 

31 .C94 

1? 

.02*7 

.  05  3 

45.12 

S9 . 93 

.6  26 

.  374 

-7.791 

13.014 

10.286 

33.519 

1  3 

.  0227 

.056 

4  5.67 

69.47 

.6  36 

.  398 

-7 .577 

13.226 

10. 94b 

36.753 

14 

•  02  4  6 

•  06  3 

4  6.55 

69.51 

.645 

.396 

-7.360 

13.425 

10.892 

39.825 

15 

•  02  o3 

.*6  7 

47.17 

b9 , 6  1 

.  b  54 

.  391 

-7.202 

13.603 

10.764 

42.574 

lb 

.  02  82 

.07  2 

47.87 

69.42 

.664 

.40*1 

-6.989 

13.806 

10.996 

45.646 

1  7 

•  0  3  4  6 

.  U  £  6 

4  9.  7b 

68.52 

.6  90 

.  442 

-6.453 

14.352 

12.150 

55.995 

13 

.0416 

.107 

51.79 

68.71 

.716 

.452 

-5.866 

14.937 

12.421 

67.637 

19 

.  04  c  3 

.123 

53.  35 

67.62 

.  74  * 

.484 

-5.418 

15.387 

13.302 

76.147 

20 

.  0546 

.139 

54 . 65 

o  6  •  7  7 

.756 

.523 

-5.043 

15.762 

14.388 

88. 334 

<.1 

.0614 

.157 

55 . 9* 

66 .25 

.775 

.  547 

-4.672 

16.133 

15.047 

99.329 

2  2 

.  0687 

.175 

5  7.1c 

86. C2 

.792 

•  5  56 

-4 . 320 

16.485 

15.341 

111.133 

23 

.  0747 

.191 

57 . 75 

65.55 

•  6C  1 

.578 

-4.149 

16.656 

15.887 

120.634 

2  « 

.0618 

.  2  C  9 

55.79 

o  4  ,  7  1 

.815 

.6  19 

-3.851 

16.954 

17.014 

132.315 

2b 

.  CSeP 

.227 

89.71 

64 . 20 

.822 

.642 

-3.699 

17.106 

17.863 

143.633 

26 

.09*6 

.242 

60.40 

64. C3 

.6  37 

.650 

-  3 »  36  0 

17.419 

17.888 

153.335 

27 

.1017 

.260 

61.0s 

63.53 

.647 

.655 

-3.190 

17.615 

18.015 

164.492 

28 

.  10  6  7 

.277 

61.82 

63.16 

.656 

.69  1 

-2.948 

17.857 

18.996 

175.810 

29 

.1146 

.282 

6?.  12 

63.05 

.361 

.696 

-2.680 

17.815 

19.13e 

185.350 

30 

.1216 

.310 

62.96 

83.14 

.670 

.691 

-2.705 

18. ICO 

19.C16 

19.777 

196.669 

31 

.1267 

.  32 6 

63.  74 

82.55 

.e76 

.719 

-2.537 

16.269 

208.149 

32 

.  14  54 

.371 

64.43 

61.72 

.892 

.757 

-2.223 

18.5e2 

20.634 

235. 152 

33 

.  1632 

.416 

65.62 

80.83 

.910 

.799 

-i .  seo 

18.825 

21.974 

263.934 

34 

.1804 

.460 

66. 51 

6C.  73 

.922 

.801 

-1.622 

19.183 

22.033 

291.745 

35 

.  19o3 

.  5C6 

67.46 

79.55 

.925 

.658 

-1.350 

19.455 

23.601 

320.689 

36 

.2157 

.550 

68.3c 

79.55 

.946 

.658 

-1.090 

19.715 

23.601 

348.823 

37 

.  23  37 

.586 

66 . 64 

76 .94 

.956 

.687 

-.922 

19.883 

24 .386 

377.928 

36 

•  25C7 

•  6  4  0 

69.  3b 

78.77 

.962 

.694 

-.796 

20.009 

24.600 

405.416 

39 

•  26  6  5 

.685 

69.66 

73.66 

.97* 

.699 

-.628 

2D. 177 

24.718 

434.198 

40 

.  2856 

.  728 

70.51 

73  .C2 

.977 

.929 

-.471 

20.334 

25.556 

461.848 

41 

.  30  3  7 

.775 

70.  72 

78.02 

.88* 

.929 

-.410 

20.395 

25.559 

491.114 

42 

.  35  32 

.  9G  1 

71.47 

77.07 

.891 

.973 

-.194 

20.611 

26.763 

571.153 

43 

.  40  33 

1  .*29 

71.62 

76.90 

.997 

.981 

-.063 

20.742 

26.987 

652.162 

44 

.  45  33 

1.156 

72.  00 

76.76 

.995 

.937 

-.040 

20.765 

27. 161 

733. DC9 

45 

.  5034 

1.284 

12  .21 

7  6.55 

.899 

.996 

-.020 

2  0 . 7  P  b 

27.390 

814.018 

46 

.  55  35 

1.412 

72.1o 

76.52 

1  .GCo 

.  999 

.006 

20.812 

27.476 

895.027 

47 

.  60  35 

1  .  54C 

72.  16 

76.51 

1.00* 

.999 

.007 

20.812 

27.489 

975.374 

48 

.  65  36 

1.667 

72.  C8 

76.49 

.898 

1.000 

-.013 

20.792 

27.510 

1056.883 

49 

.  7036 

1  .  795 

72.13 

76.49 

1.000 

1.000 

-.002 

20.803 

27.515 

1136.054 

50 

.  75  35 

1.922 

72.11 

76.53 

1  .ODD 

1.000 

-.006 

20.797 

27.495 

1216.416 

51 

.  6039 

2.051 

72.  11 

76.46 

1  .  o  0  0 

1 . 000 

-.DOS 

20.797 

27,517 

1299.910 

52 

1 .0235 

2. oil 

72.15 

76.53 

1  .  ODG 

1.000 

.004 

20.609 

27.502 

1654,991 

53 

1.2431 

3.171 

72.03 

78.49 

.996 

1.000 

-.033 

20.772 

27.509 

2010.072 

54 

1.4634 

3.733 

72.00 

76.49 

.898 

1.000 

-.040 

20.765 

27.509 

2366.284 

65 

1.6835 

4.295 

7  1.99 

76.03 

.998 

1 .  ' 

-.042 

20.764 

27.495 

2722.174 

56 

1.9032 

4.855 

7  1.°7 

76.51 

.996 

-.048 

20.756 

27.486 

3077.416 

57 

2.1236 

5.417 

72.07 

76.51 

.899 

•  8  8  Y 

-.021 

20.784 

27.488 

3433.791 

58 

2. 3437 

5.978 

71 . 9u 

76.52 

.997 

,899 

-.057 

20.746 

27.474 

3789.680 

69 

2.5632 

6.„38 

7  1.83 

76.51 

.99b 

.889 

-.069 

20.71o 

27.488 

414*. S99 

bC 

2.7831 

7.100 

71.80 

7b. 51 

.995 

.899 

-.097 

20. 7C8 

27.488 

4500.165 

61 

3.0C33 

7.661 

71.o* 

76.52 

.997 

.  989 

-.070 

20. 738 

27.473 

4656.216 

Table  16 


JO b  KLDM22X  TAPE  475 2»-  FILES  69-111,  RUN  2,  PTS.1-23  10/15/60 


RUN  NO.  2.  POINT 

BOUNDARY  LAYER  PROPERTIES 


6. 


GRID  NO.  1 


LINEAR 
INTERPOLATION 


TO  WALL 

WALL  TO 

FREE  STREA“  VELOCITY 

z 

72.213 

72.213 

FREE  STREAM  TEMPERATURE 

z 

76.490 

WALL  TEMPERATURE 

z 

96.920 

WALL  HEAT  FLUX 

z 

•  0  4  7  2  0 

FREE  STREAM  DENSITY 

z 

.07404 

FREE  STREAM  KINEMATIC  VISCOSITY 

z 

• 0001 667 

DENSITY  Or  FLUID  AT  WALL 

z 

.07106 

KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 

z 

.0001 792 

WALL/FPEE  STREAM  DENSITY  RATIO 

z 

.95985 

LOCATION  REYNOLDS  NUMBER  (REX) 

z 

1891764.95 

INPUT  VALUE  OF  VELOCITY  DELTA 

z 

. 510UD 

INPUT  value  of  temperature  DELTA 

z 

.61000 

CALCULATED  DELTA 

z 

. 38613 

DELTA  99.5%  INPUT 

z 

,00000 

DISPLACEMENT  THICKNESS  (DELSTAR) 

z 

.04837 

.04785 

momentum  thickness  itheta) 

z 

.031 6D 

.03167 

ENERGY-DISSIPATION  THICKNESS 

z 

.05691 

.05706 

ENTHALPY  THICKNESS 

z 

.00294 

. C0295 

SHAPE  FACTOR  12  ( DEL  ST AR/THE TA ) 

z 

1.52105 

1.50158 

SHAPE  FACTOR  32  (  E N E RG Y / T HE T A ) 

z 

1 . 76957 

1.79042 

momentum  thickness  Reynolds  numbep 

z 

1146.17 

1150.49 

DISPLACEMENT  THICKNESS  PEYNOLOS  NUMBER 

z 

1746.43 

1727.55 

SKIN  FRICTION  COEFFICIENT 

z 

.004455 

FRICTION  VELOCITY 

z 

3. 47856 

law  of  THE  WALL  CONSTANT  (K) 

z 

.41000 

LA.  OP  ThE  WALL  CONSTANT  (C) 

z 

5.0CDC0 

WAKE  STRENGTH 

z 

.01211 

CLAuSERS  'DELTA*  INTEGRAL 

Z 

-.65770 

- • 9322D 

CLAuSERS  ' G '  INTEGRAL 

z 

5.65306 

5.39033 

displacement  thickness  -  constant  density 

z 

.04338 

.04491 

MOMENTUM  THICKNESS  -  constant  density 

z 

.03233 

.03240 

shape  FACTOR  12  -  CONSTANT  DENSITY 

z 

1.34186 

1 . 38603 

LOCATION  -X 

_ 

52.40000 

STANDARD 
SUBLAYER 
FUNCTION  FROM 


Z  -  *6  INCHES 
K  =  0.2  X  1C)" 6 


Table  17. 


JOS 

M.0M 2 ?X 

TAPE  M752S-  FILES  89-111,  PuN 

2,  PTS.l 

-23  10/15/80 

RuN  NO. 

2. 

POINT 

6 

. 

GRID  NO 

.  1 

REOUCEO  PROFILE  DATA 

Y 

Y/ 

u 

T 

U-UE 

N 

INCHES 

DLL  7  A 

FT/ SEC 

DEG.F 

G/UE 

THE  TA 

utau 

U  (  ♦  > 

T  (  »  ) 

no 

1 

.00  Ml 

.oil 

22.37 

95  .  Cm 

.310 

.  173 

-14.326 

6.431 

4.875 

6.681 

2 

.  00  51 

.013 

23.  M2 

9M  .  77 

.  32m 

.165 

-14.027 

6.732 

5.22C 

8 . 299 

3 

.0056 

.015 

25.66 

9M  .69 

.356 

.189 

-13.376 

7.363 

5.321 

9.431 

4 

.0073 

.019 

30. 29 

93.88 

•  M  19 

.225 

-12.052 

8. 7C8 

6.335 

11.857 

5 

.  00  ob 

.022 

3M.  21 

93.16 

.  M  7  M 

.257 

-10.9cM 

9.835 

7.245 

13.960 

6 

.0101 

•  026 

36.  87 

92. 92 

.511 

.267 

-10.160 

10.600 

7.537 

16.387 

7 

.  0109 

.028 

37.  M9 

92.95 

.519 

.  266 

-9.963 

10.777 

7.5'l3 

17.661 

8 

.01  32 

.  o  3  M 

MO.  OM 

92.29 

.55m 

.296 

-9.2M9 

11.511 

8.338 

21.402 

9 

.01M6 

.038 

Ml  .  31 

91.73 

.572 

.  320 

-6.663 

11.877 

9.033 

23.990 

10 

.0173 

.mM5 

M3  .  29 

91. M3 

.599 

.  334 

-8.315 

12.444 

9.412 

28.034 

11 

.0157 

.  OM  9 

MM  .  M2 

90.61 

.615 

.371 

-7.969 

12.770 

10.449 

30.299 

12 

.0203 

.053 

MM.  8  7 

90.52 

.619 

.  375 

-7.919 

12.641 

10.560 

32.887 

13 

.0223 

.056 

MS.  8m 

89.97 

.635 

.399 

-7.581 

13.178 

1 1.255 

36.122 

14 

•  u2  39 

.06  2 

m  6  .  Mj 

69.9J 

.  6  M  4 

.402 

-7.397 

13.363 

11.339 

38.711 

15 

.0260 

.067 

M 7  ,  37 

90.51 

.656 

.  375 

-7. 1 M  3 

13.617 

10.576 

42.108 

16 

.0277 

.072 

MB  .  29 

90. Ml 

.669 

.379 

-6.876 

13.683 

10.693 

44.858 

17 

.  C  3  M  1 

.  u  8  o 

50.03 

69.3  1 

.693 

.428 

-6.377 

14.3e2 

12.075 

55.211 

18 

.  OM  1  1 

.107 

51. 9e 

88.96 

.720 

.  MMM 

-5.821 

14.936 

12.519 

66.535 

19 

.  OM  8  1 

.125 

53.60 

se .  51 

.742 

.  Mb  M 

-5.352 

15.408 

13.091 

77.858 

i  a 

.  0  5  M  2 

.  1  M  0 

SM  .  77 

87.69 

.756 

.501 

-5.015 

15.745 

14.120 

87.726 

21 

.  0608 

•  1  5  o 

55.81 

66.62 

.773 

.539 

-M.71S 

16.045 

15.210 

98 . 564 

22 

.0652 

.177 

57.15 

66.77 

.791 

.559 

-4.330 

16.429 

15.774 

110.373 

23 

.  07m1 

.192 

68  .  30 

66.17 

.607 

.569 

-M  ,  COO 

16.759 

16.029 

119.918 

2m 

.0312 

.210 

58.  92 

65  .M  3 

.6  16 

.602 

-3.622 

16.937 

16.962 

131.403 

25 

.0879 

.226 

59. 80 

6M  .  81 

.82s 

.629 

-3. 570 

1  7 , 1  9  u 

17.732 

142.241 

26 

.  09  hC 

.2mm 

6  C  •  M  9 

6  M  ,  M  5 

.  6  38 

.645 

-3.369 

17.390 

18.183 

152.109 

27 

.1011 

.262 

6  1 . 2  1 

0  3 . 9  M 

.648 

.668 

-3.162 

17.596 

18.832 

163.595 

28 

.1079 

.280 

Dl  .  57 

83.31 

.853 

.696 

-3.059 

17.700 

1 9 .  b22 

174.595 

29 

.  1  1  M  0 

.295 

62 . 6b 

e  3 . 0  M 

.866 

.706 

-2.751 

1 8 . uO  9 

19.959 

184.462 

30 

.  1206 

.513 

o2. 87 

83.15 

.671 

.703 

-2 . 6bb 

18.07m 

19.821 

195.463 

31 

.  1 2  o2 

.332 

b  3  .  89 

o  3 . 0  1 

.885 

.709 

-2.392 

IB. 367 

20.000 

207.433 

32 

.  1M52 

.37b 

bM  .  71 

8  1.61 

.89b 

.772 

-2.158 

18.601 

21.758 

234.934 

33 

.  1627 

•  M21 

6  6  ■  1  u 

81.32 

.915 

.785 

-1.757 

19.003 

22.122 

263.243 

34 

.1803 

•  M  6  7 

66.91 

80.76 

.927 

.809 

-1.523 

19.23b 

22.607 

291.714 

35 

.1961 

.513 

67. 61 

79.96 

.939 

.845 

-1.265 

19.M9M 

23.830 

320.508 

3b 

.2152 

.557 

66  •  36 

79.35 

.947 

.872 

-1.109 

19.651 

24.593 

346.170 

37 

.2328 

.603 

69.02 

79  .  CM 

.95b 

.686 

-.917 

19.6M3 

24.965 

376.641 

38 

.2502 

.  6  M  6 

69.79 

79.15 

.966 

.581 

-.697 

20.063 

24.852 

404 . 789 

39 

.2681 

•  69m 

70.  12 

78.29 

.971 

.920 

-.600 

20.159 

25.930 

433.745 

MO 

.  2851 

.738 

70.55 

78.01 

.977 

.932 

-.478 

20.282 

26.287 

461.245 

Ml 

.  3032 

.785 

70.91 

77.78 

.982 

.94  2 

-.374 

20.385 

26.569 

490.525 

m2 

.  3527 

•  91m 

71.63 

77. Mb 

.992 

.957 

-.166 

20.592 

26.974 

570.599 

M3 

.  mo  30 

1  .JMM 

71.6b 

76.82 

.995 

.985 

-.101 

20.658 

27.774 

651.968 

MM 

.  M5  32 

1.17m 

71.97 

76.61 

.997 

.995 

-.071 

2D. 689 

28.041 

733.175 

M5 

.  5029 

1  .  3C2 

12.23 

76.6m 

1.000 

.994 

.005 

20.76m 

26.011 

813.573 

Mb 

.  55  31 

1.M33 

72.  15 

76.51 

.999 

•  9  9  M 

-.016 

20. 7M2 

28.163 

894 . 780 

M7 

.  6030 

1 .562 

72. 21 

76 .  M  6 

1 .000 

1.000 

-.002 

20.757 

28.202 

975.501 

M8 

.6529 

1.691 

72.26 

76. M7 

1.001 

1.001 

.020 

20.779 

28.213 

1056.223 

M  9 

.  7032 

1.621 

72.21 

76.51 

1.000 

.  999 

-.001 

20.758 

28.173 

1137.591 

50 

.  7528 

1.950 

72. 22 

76. M9 

1  .  DCO 

1  .  ODD 

.001 

20.761 

28.194 

1217.827 

51 

.8031 

2.060 

72. 29 

76.50 

1.001 

.999 

.023 

20.762 

28.179 

1299.196 

52 

1 .0228 

2.6M9 

72.  16 

7  6.50 

1 .000 

1.000 

-.010 

2  0 . 7m  9 

28.187 

1654.597 

53 

1.2426 

3.218 

72. 26 

76. 50 

1.001 

1.000 

.011 

20.771 

28.187 

2010.160 

5M 

1.M630 

3.769 

72.16 

76. M9 

1 .000 

1 .000 

- .  006 

20.751 

28.193 

2366.694 

55 

i .be29 

M  .358 

72.  10 

76.51 

.996 

.999 

-.033 

20.726 

28.172 

2722.418 

56 

1 . 9026 

M.  927 

72.  TS 

7  6  .  ‘  1 

•  99b 

.999 

-.046 

2  0 . 7 1  M 

26.166 

3077 . 820 

57 

2.1229 

5  .  M  96 

71.95 

76.51 

.  9  9  o 

.999 

-.076 

20. d63 

28.166 

34  34.191 

53 

2  .  3M  31 

6.066 

7  1.97 

76.53 

.997 

1 . 003 

-.070 

20.69b 

28.180 

3790.401 

59 

2. 5627 

6.637 

71.9J 

76.51 

.996 

.999 

—  .  fa  1 

20 . b  7  9 

26.173 

4146.641 

60 

2.7827 

7.207 

7  1.95 

76.51 

.996 

.  999 

-.077 

20.682 

28.166 

4501 . 527 

61 

3.0032 

7.776 

7  1.93 

76.51 

.996 

.999 

-.061 

20.679 

28.173 

4858.223 

. . -  -  ^ 


Table  17 


JOB  KLOM22X  TAPE  4752R-  FILES  89-111,  RON  2,  PTS.1-23  10/15/80 


RUN  NO.  2.  POINT  7.  GRIT  NC.  1 


BOUNDARY  LAYER  PROPERTIES 


FREE  STREAM  VELOCITY 
FREE  STREAM  TEMPERATURE 
WALL  TEMPERATURE 
WALL  HEAT  FLUX 
FREE  STREAM  DENSITY 
FREE  STREAM  K  I  N  E  w  A  T  I  C  VISCOSITv 
DENSITY  OF  FLUID  AT  WALL 
KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 
■ALL/FREE  STREAM  DENSITY  RATIO 
LOCATION  REYNOLDS  NUMBEP  (REX) 
INPUT  VALUE  OF  VELOCITY  DELTA 
INPUT  VALUE  OF  TEMPERATURE  DELTA 

calculated  delta 

OELTA  99. 5*  INPUT 

displacement  thickness  idelstar) 
momentum  thickness  (THETA) 
ENERGY-DISSIPATION  THICKNESS 
ENTHALPY  THICKNESS 
SHAPE  FACTOR  12  (DELSTAR/THETA  ) 
SHAPE  FACTOR  32  (ENERGY /THETA  ) 

momentum  thickness  Reynolds  number 
displacement  thickness  Reynolds  number 
skin  friction  coefficient 
friction  velocity 

L  Am  OF  THE  WALL  CONSTANT  (K) 
LA*  of  The  WALL  CONSTANT  (C) 
wake  strength 

CLAUSERS  ’DELTA*  INTEGRAL 
ClAuSEPS  ’G’  INTEGRAL 
DISPLACEMENT  ThICKNESS  -  CONSTANT  DENSITY 

momentum  thickness  -  constant  density 
shape  factor  12  -  constant  density 


location  -x 


LINEAR 

standard 

sublayer 

interpolation 

function 

to  WALL 

WALL  TO  Y* 

72.286 

72.283 

Z 

76.094 

— 

lCu . 2  bG 

z 

.04710 

z 

.07498 

z 

.00G164S 

z 

.071 74 

z 

•0001778 

z 

.95631 

z 

1919040. oC 

z 

.46000 

z 

. 56030 

z 

.  36318 

z 

.00030 

z 

.04579 

.04496 

z 

.02953 

.02959 

z 

.05272 

.05293 

z 

.00294 

.00297 

z 

1.55057 

1.51935 

z 

1 . 76521 

1.78884 

z 

1061.56 

1083.68 

z 

1677.03 

1646.48 

z 

.009512 

z 

3.51004 

z 

.41000 

z 

5.30000 

z 

.00065 

r 

-.60391 

-.86499 

z 

5.42947 

5.03676 

z 

.04095 

.04200 

z 

.03006 

.03013 

- 

1.36210 

1.39419 

52.40000 

2  :  -fc  INCHES 
K  =  0.2  x  ic‘6 


FROM 

35 


Table  18 


jOb  KLDM2TX  TAPE  4752 R-  FILES  89-111,  Run  2,  PIS. 1-23  10/15/60 

RuN  NO.  2.  POINT  7.  GRID  NO.  1 


REDUCED  PROFILE  DATA 


Y 

Y/ 

U 

T 

U-uE 

N 

INCHES 

DELTA 

FT/ SEC 

DEG.F 

U/UE 

ThETA 

UTAU 

U  (  *  » 

T  (  .  ) 

Y  (  ♦  > 

1 

.003? 

.011 

20.46 

95.94 

.263 

.160 

-14.759 

5.636 

5.571 

6.300 

2 

.  0053 

.  ul  5 

23.  5o 

95.63 

.326 

.192 

-13.877 

6.718 

5.972 

8.767 

3 

.  0060 

.017 

26  .  24 

95.50 

.363 

.  198 

-13.118 

7.477 

6.137 

9.919 

4 

.OO06 

.014 

28  .  24 

94.31 

.39  1 

.247 

-12.550 

6.045 

7.661 

11.239 

5 

•  0082 

.023 

31.51 

95.24 

.440 

.  209 

-11.533 

9.062 

6.972 

13.537 

b 

.0097 

.027 

34.  19 

94.75 

.473 

.229 

-10.854 

9.741 

7.092 

16.005 

7 

.0112 

.031 

36. 45 

43.78 

.504 

.  269 

-10.211 

10.384 

6.399 

18.972 

S 

.0118 

.023 

37.69 

93.57 

.521 

.277 

-9.856 

1C. 737 

6.609 

19.959 

9 

.01  39 

.038 

40.  01 

93.99 

.553 

.260 

-9.197 

11.398 

8.067 

22.913 

10 

.ul  59 

.044 

41.82 

93.12 

.579 

.  29b 

-8.681 

11.914 

9.186 

26.203 

11 

.0180 

.050 

42.95 

92.10 

.594 

.338 

-8.359 

12.236 

10.993 

29.657 

12 

•  0 1  4  6 

.054 

44,66 

91.86 

.61b 

.  348 

-7.870 

12.724 

10.803 

32.289 

1  3 

.0210 

.  -56 

4  4,96 

91.99 

.622 

.  343 

-7.769 

12.606 

10.638 

39 .592 

14 

.  0229 

•  06  3 

46.11 

91. P3 

.63b 

.  347 

-7.457 

13.136 

10.779 

37.717 

15 

.0250 

.069 

46.37 

9C.95 

.64  1 

.  386 

-  7  .  3  0  3 

13.211 

1  1.976 

91.171 

16 

.  L2  70 

.  u  7  4 

4  7,  8w 

90.59 

.66  1 

.401 

-6.976 

1  3  .  b  1  6 

12.929 

99.961 

17 

.  0287 

.079 

48.61 

90 .60 

.  b  7  2 

.400 

-6.747 

13.646 

12.918 

97.257 

18 

.  03  52 

.  0  9  7 

50. 64 

90.45 

.701 

.407 

-6 . 1 66 

19.428 

12.617 

57 . 949 

19 

.0422 

.lit 

52.53 

89.19 

.727 

.459 

-5.629 

1 4 .966 

19.233 

69 . 463 

20 

.04  90 

.135 

54.13 

68.59 

.744 

.46  3 

-5.173 

15.422 

15.003 

80.648 

21 

.  L  5  5  1 

.152 

55.  72 

6  7,76 

.771 

.516 

-4.721 

1 5 . 674 

16.067 

90.682 

2  2 

.  062C 

.17, 

57. 09 

86.70 

.790 

.  58  1 

-4.331 

16.264 

17.925 

'02.031 

23 

.  u  6  4  2 

.19; 

57.  Ofa 

66.15 

.802 

.564 

-4.061 

16.514 

18.139 

113.874 

24 

.  07sC 

.207 

59.  30 

65.98 

.62u 

.  59  1 

-3.700 

16.695 

18.353 

123.415 

25 

.  06  20 

•  22b 

59  .  79 

65.43 

.62  7 

.615 

-3.561 

17.034 

19.099 

134.929 

26 

.0842 

•  2  4  L 

60.94 

63.85 

.64  3 

.679 

-3.234 

17.360 

21  .oeo 

146.936 

27 

.u9  =  0 

.262 

61  .  74 

6  3.60 

.655 

.690 

-2.990 

17.605 

21.901 

156. 312 

28 

.1019 

.281 

62. 20 

63.39 

.860 

.698 

-2.673 

17.722 

21.673 

167.661 

29 

.1040 

.  300 

6  3.00 

63.11 

.672 

.  7  1  D 

-2.645 

17.950 

22.027 

179.340 

30 

.  11  5C 

.317 

o7.  41 

83.43 

.877 

.697 

-2.530 

18.064 

21 .622 

189.209 

31 

.1220 

.  33t> 

6  4, 21 

o2 . 9  5 

.888 

.717 

-2.302 

18.292 

22.290 

200.723 

32 

.1291 

.356 

64. 77 

81.85 

•  6  9  6 

.  762 

-2.142 

18.453 

23.696 

212.402 

33 

.  1459 

.402 

65.  ?C 

60.96 

.910 

.799 

-1.849 

18.746 

29.785 

240.036 

34 

.16  37 

.451 

66. 92 

80.46 

.92b 

.819 

-1.530 

19.064 

25.927 

269. 314 

35 

.  18  0  9 

.498 

67.57 

79.42 

.935 

.863 

-1 . 34b 

19.249 

26.770 

297.606 

36 

.1990 

.548 

68.67 

79.31 

.950 

.867 

-1.031 

19.563 

26.909 

327.378 

37 

.  21  56 

.594 

09.25 

79.14 

.956 

.674 

-.867 

19.728 

27.129 

355.012 

38 

.  2340 

.04  4 

69.63 

78.65 

.966 

.894 

-.702 

19.893 

27.760 

384.949 

39 

.2509 

•  0  9  1 

70. 23 

78.05 

.971 

.919 

-.588 

20.007 

28.529 

912.747 

40 

.  2688 

.  740 

70.63 

77.49 

.977 

.942 

-.473 

20.121 

29.298 

442.190 

41 

.  28  oC 

.786 

70.99 

77.17 

.962 

.956 

-.369 

2D. 225 

29.658 

470.482 

42 

.  3034 

.837 

71.16 

77.72 

.964 

.933 

-.321 

20.274 

28.997 

999.025 

43 

.  35  37 

.474 

71.51 

76.81 

.993 

.970 

-.137 

20.456 

30.116 

581. B39 

44 

.  40  40 

1.112 

72.07 

76.52 

.99  7 

.962 

-.063 

20.531 

30.986 

669 . 576 

45 

.  4540 

1.250 

72.22 

76.26 

.999 

.993 

-.020 

20.575 

30.826 

796.820 

46 

•  bC  3 9 

1.386 

72.2c 

76.14 

1  .ecu 

.998 

-.009 

20.586 

30.981 

828 . 899 

47 

.  554  1 

1 .526 

72.2b 

76.20 

1  .coo 

.  996 

-.002 

20.593 

3C.90C 

911.971 

48 

.  6041 

1.663 

72.  33 

76 . 09 

1  .GDI 

1  .  CDC 

.011 

20  »  606 

31.095 

993.715 

49 

.  6543 

1  .o02 

72.  30 

76.10 

1  «  C  C  u 

1  •  f  c  0 

.□04 

20.599 

31.027 

1076.287 

50 

.  7035 

1.936 

72.29 

7  6.10 

1 .000 

1  .CCD 

.002 

20.597 

31.032 

1157.708 

51 

.  75  38 

2  .  u  7  6 

72.  25 

76.06 

.999 

1.C01 

-.012 

20.583 

31.078 

1239.951 

52 

.  8041 

2.214 

72.  29 

76.09 

1 .000 

1 .000 

-.001 

20.594 

31.091 

1322.688 

53 

1.0238 

2.819 

72.23 

76.07 

.999 

1 .001 

-.016 

20.579 

31.071 

1669 . 066 

54 

1.2437 

3.425 

7  2.12 

76. C7 

.998 

1.001 

-.048 

20.597 

31.072 

2095. 773 

55 

1.4639 

4.031 

72.13 

76 .04 

.998 

1.002 

-.095 

20. 55u 

31.10  7 

2907.973 

3  6 

1.6839 

4 , 0  3  7 

72.  nl 

76.04 

.996 

1.002 

-  .Col 

20.519 

31.106 

2769.899 

3  7 

1.9037 

5 . 2“  2 

72.  lu 

76.05 

.997 

1 . 0  C  2 

-.052 

20.592 

31.093 

3131.366 

i>6 

2 . 12  40 

5 . 0  4  0 

72.15 

76.03 

.998 

1.003 

-.040 

20.555 

31.121 

3993. 751 

S9 

2.3439 

6.454 

72.09 

76.03 

.997 

1.003 

-.056 

20.539 

31.119 

3855 . 957 

to 

2.5637 

7.054 

7  1.97 

76 .04 

.995 

1  .  002 

-.104 

20.991 

31.100 

9217.000 

b  1 

2.7836 

7 .665 

7  1,96 

76 .04 

.995 

1 .002 

-.097 

20.997 

31.107 

9576,706 

6? 

3.0040 

8.271 

71.98 

76.04 

.996 

1 . 002 

—  .068 

20. 50b 

31 .099 

9991 . 235 

Table  18. 


JOB  kLUm22x  TAPE  4752R-  FILES  6S-111,  RUN  2,  PTS.1-23  10/15/60 


PUN  NO.  2.  POINT  2.  GRID  NO.  1 


BOUNDARY  LAYER  PROPERTIES 

standard 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNCTION 

TO  WALL 

WALL  TO  Y* 

FREE  STREAM  VELOCITY 

r 

76.346 

76.346 

FREE  STREAM  TEMPERATURE 

— 

77.143 

■.ALL  TEMPERATURE 

Z 

96.050 

WALL  HEAT  FLUX 

z 

.04690 

FREE  STREAM  DENSITY 

— 

.  07395 

FREc  STREAM  KINEMATIC  VISCOSITY 

z 

.DCU1670 

DENSITY  OF  FLUID  AT  i.  A  L  L 

z 

.07143 

KINEMATIC  VISCUSITY  OF  FLUID  AT  WALL 

z 

.C001776 

wall/free  stream  density  RATIO 

z 

.96596 

LOCATION  REYNOLDS  NUMBER  (REX) 

z 

23C0522. 61 

INPUT  VALUE  OF  VELOCITY  DELTA 

z 

. 51DCu 

INPUT  VALUE  OF  TEMPERATURE  DELTA 

— 

• o60CG 

CALCULATED  DELTA 

z 

.44939 

DELTA  99. 5*  INPUT 

z 

.coooo 

displacement  thickness  idelstar) 

z 

.  05676 

.05695 

MOMENTUM  THICKNESS  (THETA) 

z 

.03881 

.03905 

ENERGY-DISSIPA TION  THICKNESS 

z 

.06961 

.06996 

ENTHALPY  THICKNESS 

z 

•  UC  2  9  7 

.00297 

SHAPE  FACTOR  12  ( DE L S T AR / T HE T A  ) 

z 

1.46246 

1.45848 

SHAPE  FACTOR  32  ( E NERG Y /THE T A  ) 

z 

1 . 79892 

1.79218 

momentum  thickness  Reynolds  number 

z 

1478.14 

1487.22 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER 

z 

2161.71 

2169.06 

SKIN  FRICTION  COEFFICIENT 

z 

.004161 

FRICTION  VELOCITY 

z 

3. 54340 

LA.  OF  The  WALL  CONSTANT  (K) 

z 

.41000 

LAW  OF  ThE  WALL  CONSTANT  (C) 

z 

5.00000 

WAKE  STRENGTH 

z 

.08384 

CLAUSERS  ‘DELTA’  INTEGRAL 

Z 

-1.03576 

-1.16341 

CLAuSERS  ‘ G '  INTEGRAL 

z 

6.72536 

6.70067 

DISPLACEMENT  THICKNESS  -  CONSTANT  DENSITY 

z 

.05094 

.05399 

momentum  thickness  -  constant  density 

z 

.03931 

.03956 

SHAPE  FACTOR  12  -  constant  density 

z 

1 .295b0 

1  .  36484 

LOCATION  -X- 

60. 40000 

Z  =  CENTERLINE 

K  =  3.2  X  10” 

6 

FROM 

35 


Table  19 


JCc  KLCi*2rx  TaPE  4752P-  FIiES  85-111.  RUN  2,  PIS. 1-23  10/15/60 


RUN'  Nu.  2.  POINT  2.  GRID  NO.  1 

REDUCED  PROFILE  D£TA 


N 

Y 

INCHES 

Y/ 

OlLTA 

0 

FT/SEC 

T 

DE  4  .  F 

L  /UE 

THETA 

U-uE 
UT  AU 

U  (  ♦  1 

7(4) 

Y  (  ♦  ) 

1 

•  uC  3 7 

.013 

3  C  .  72 

91.26 

.3  =  7 

.254 

-12.990 

8.557 

6.21C 

9.528 

2 

.0067 

.-15 

33.  2u 

40.73 

.435 

.279 

-12.178 

9.366 

6 .626 

11.191 

3 

.  ml  6  2 

.01c 

37.  SI 

90.37 

.495 

.  300 

-10.675 

10.672 

7.356 

13.665 

4 

.0069 

.020 

39.11 

90.10 

.5  12 

.315 

-10.510 

11. 03b 

7.712 

14.649 

5 

.cose 

.022 

40. 43 

89.71 

.530 

.335 

-10.136 

11.411 

8.210 

lb . 346 

b 

.01  It 

.  0  2  b 

43.13 

69.42 

.565 

.350 

-9.374 

12.172 

6.581 

19. 339 

7 

.0131 

.029 

44  ,  b5 

89.15 

.565 

.  365 

-8.944 

12.602 

8.934 

21 . B33 

6 

.0136 

•  u’l 

45.2b 

68.94 

.593 

.3  76 

-6.773 

12.774 

9.215 

22.997 

9 

.0159 

.0  35 

46.9b 

68.3  C 

.615 

.410 

-8 . 264 

13.253 

10.033 

26.489 

10 

.  c  1 7  e 

.040 

48.09 

ee .  2C 

.630 

.415 

-7.976 

13.571 

10.166 

29 . 649 

11 

.  1.2  L  1 

.045 

49.  2 j 

87.92 

.644 

•  4  30 

-7,663 

13.664 

10.536 

33.473 

12 

.0216 

•  0  4  8 

49.55 

c7.  77 

.649 

.438 

-7.562 

13.984 

10.716 

35.967 

13 

.  02  3  1 

.  06  1 

50. 05 

67.63 

•  6  5b 

.44  3 

-7.413 

14.134 

10.646 

36 .462 

14 

.  02m6 

.  065 

SC.  bb 

67.94 

,664 

.450 

-  7 .250 

14.297 

11.020 

41 . 269 

15 

.  02  7  1 

.  w  6  0 

5  1.42 

87.37 

.673 

.459 

-7.035 

16.511 

11.244 

45.113 

1  6 

•  02  5  1 

•  ub  5 

51.89 

37.23 

.680 

.467 

-6.903 

16.643 

11.425 

46.439 

17 

.  03„fc 

.  u6b 

52.17 

87.13 

.663 

.472 

-6.823 

14.723 

11.551 

50.933 

18 

.  0  3  7  C 

•  o  6  2 

5  3.7m 

8  6.63 

.705 

.468 

-6.367 

15.180 

11.942 

61.575 

19 

.  0  4  4  C 

.096 

55.  Oe 

86.44 

.721 

.  506 

-6.0L3 

15.544 

12.449 

73.215 

.0 

.0511 

.114 

5b.  2t 

66.05 

.737 

.529 

-5.669 

15.677 

12.845 

85.021 

21 

.  05  b  6 

.  12c 

5b  .  9U 

85.70 

.74  5 

.547 

-5,466 

16.059 

13.403 

94 . 500 

22 

•  0639 

.  142 

5  7.  82 

c  5 . 4  6 

.757 

.  560 

-5.229 

16.317 

13.720 

106.306 

23 

.  0  7  O1  9 

.156 

58.91 

65.25 

.772 

.571 

-6.922 

16.o25 

13.989 

117.946 

24 

.  07  70 

.17  1 

59.  be 

6  5  •  1  0 

.78  1 

.  579 

-4.727 

16.619 

14.164 

126.089 

25 

.  08  3  6 

.  1  ‘7 

6  0.31 

84  .9  1 

.790 

.  589 

-4.526 

17.021 

14.423 

1 39. 397 

2b 

.0909 

.202 

oQ.  53 

84.66 

.796 

.602 

-4.351 

17.196 

14.754 

151.203 

27 

•  09  7 2 

a  2  1  O 

6  1.76 

84.14 

.809 

•  0  30 

-6.116 

17.430 

15.432 

161 .679 

2  5 

.  1  L  4  2 

.232 

b2.  47 

64.23 

.6  16 

.625 

-3.915 

17.631 

15.309 

173.319 

29 

.me 

.247 

62.96 

33.78 

.625 

.649 

-3.773 

17.774 

15.686 

184.626 

30 

.1166 

.2  60 

o3.be 

c  3.  5  3 

.6  34 

.  64  1 

-3.562 

17.965 

15.699 

194.271 

31 

.1237 

.275 

b4  .  00 

63.89 

.836 

.64  3 

-3.465 

18.062 

15.745 

205.744 

32 

.1307 

.231 

64 . 5fc 

6  3.65 

.646 

.656 

-3.321 

18.226 

16.067 

217.384 

33 

.  14  78 

.329 

bb  .  05 

82.93 

.865 

.694 

-2.907 

18.639 

16.989 

245.619 

34 

.16  56 

.369 

6  7.18 

82.46 

.660 

.719 

-2 . 5b6 

18.960 

17.599 

275.418 

35 

.  1827 

.40  7 

66  .  26 

82.03 

.894 

.742 

-2.277 

19.270 

18.161 

303.852 

3b 

•  20  46 

,447 

69.13 

61.36 

.905 

.777 

-2.037 

19.510 

19.025 

333.950 

37 

.21  79 

.465 

70.13 

cl  .  12 

.919 

.789 

-1.754 

19.793 

19.333 

3b2 .365 

38 

.  23oC 

.325 

7  1.07 

60.46 

.931 

.624 

-1.461 

20.056 

20.189 

392. 482 

35 

.  2526 

.563 

71.62 

6C.04 

.94  1 

.647 

-1.279 

20.268 

20.743 

420.418 

40 

.2711 

.603 

72.  40 

79.95 

.94  9 

.852 

-1.061 

20.455 

20.657 

450.848 

4  1 

.  28  77 

•  buO 

73.25 

79.62 

.959 

.  B69 

-  •  B  7  3 

20  .  b  7  4 

21.279 

478.452 

42 

.  30  bC 

.661 

73.77 

79.20 

•  9  6  6 

.691 

-.727 

20.620 

21.625 

508.882 

4  3 

.  35  5b 

.791 

7  4  .  Hm 

76.48 

.96  0 

.929 

-.426 

21.120 

22.756 

591 . 359 

44 

.  40  57 

.903 

75,60 

77.  ej 

.991 

.959 

-.169 

21.35b 

23.473 

674 , 668 

4  5 

•  4  5  b  L 

1.015 

76  .  05 

77.4b 

.99c 

.  983 

-.083 

21.464 

24.074 

756.309 

Mb 

.  5Cb2 

1.12b 

7  b .  2c 

7  7.31 

.999 

.99  1 

-.019 

21.527 

24.269 

841. 784 

M  7 

.  5559 

1.237 

7b  ,  2o 

77.23 

.999 

.995 

-.020 

21.527 

24.375 

924 .428 

48 

•  bO  5  6 

1.34c 

76.42 

77.1c 

1  .00  1 

.996 

.020 

21.567 

24.447 

1007.404 

49 

.  6  5  5  6 

1.459 

7b.  75 

77.13 

1.000 

1.001 

-.000 

21.54b 

24.503 

1090.547 

bo 

.70ol 

1.571 

7b.  3b 

77.15 

1.000 

1  .ODD 

.005 

21.551 

24.481 

1174. 166 

51 

.  75  bC 

1  .c62 

76.27 

77.14 

.999 

1  .  OCO 

-.022 

21.525 

24.490 

1257. 164 

52 

.  6056 

1.793 

76. 28 

77.14 

.999 

1  .  ODO 

-.019 

21 .526 

24.497 

1339,974 

53 

1 .m2oC 

2.263 

7b.  71 

77.13 

1 .000 

1.001 

-.011 

21.536 

24.510 

1706.133 

54 

1.245b 

2.772 

7b.  lc 

77.15 

.896 

1 . 000 

-.053 

21.494 

24.462 

2071.295 

55 

1.4657 

3.262 

7  6.1c 

77.14 

.996 

1,000 

-  .046 

21.499 

24.497 

2437.288 

5  b 

1 . b8  bC 

3.7^2 

76.13 

77.12 

.997 

1.001 

-.062 

21.484 

24.518 

2803.614 

57 

1 . 90  55 

4.240 

76.  07 

77.12 

.99c 

1.001 

-.078 

21.469 

24.517 

3168 .609 

se 

2  •  1  2  0  C 

4.731 

76.11 

77.13 

.997 

1 . 00  1 

-  .  DbB 

21.476 

24.503 

3535.268 

3900.928 

59 

2.3459 

5 . 2  2  0 

76. 03 

77.32 

.  9  9  6 

1.001 

-.069 

21.457 

24.519 

bC 

2.5655 

5. 709 

75.94 

77.09 

.995 

1.003 

-.103 

21.444 

24.553 

426b . 090 

o  1 

2.7555 

6.196 

76.01 

77  .  1U 

.99b 

1  .002 

-.097 

21.450 

24.540 

4631.917 

b  2 

3.0056 

0.689 

75.98 

77.03 

.995 

1.006 

-.104 

21.442 

24.636 

4998. 243 

Table  19- 


JOB  KLUM22X  TAPE  4752R-  FILES  89-111,  RUN  2»  PTS.1-23  10/15/80 


RUN  NO.  2.  POINT 

boundary  layer  properties 


FREE  STREAM  VELOCITY  r 
FREE  STREAM  TEMPERATURE  = 

wALL  temperature  = 

WALL  HEAT  FLUX  = 
FREE  STREAM  DENSITY  : 
FREE  STREAM  KINEMATIC  VISCOSITY  = 
DENSITY  OF  FLUID  AT  WALL  = 
KINEMATIC  VISCOSITY  OF  FLUID  AT  wALL  = 
wALL/FREt  STREAM  DENSITY  RATIO  - 
LOCATION  REYNOLDS  NUMBER  (REX)  r 
INPUT  VALUE  OF  VELOCITY  DELTA  = 
INPUT  VALUE  OF  TEMPERATURE  DELTA  : 

CALCULATED  DELTA  = 
DELTA  99. St  INPUT  r 
DISPLACEMENT  THICKNESS  (OELSTAR)  : 

momentum  thickness  <theta>  r 

ENERGY-DISSIPATION  THICKNESS  = 
ENTHALPY  THICKNESS  = 
SHAPE  FACTOR  12  ( DE L S T A R / T HE T A  )  r 
SHAPE  FACTOR  32  (ENERGY /THETA  )  r 

momentum  thickness  reynclds  number  = 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER  = 
SKIN  friction  coefficient  - 
FRICTION  VELOCITY  : 
LAW  OP  The  WALL  CONSTANT  (K)  : 

LAW  OF  ThE  WALL  CONSTANT  (C>  - 

WAKE  STRENGTH  : 

clausers  ’delta*  integral  = 
clauseps  'C  integral  = 

DISPLACEMENT  THICKNESS  -  CONSTANT  DENSITY  = 

momentum  thickness  -  constant  density  = 

SHAPE  FACTOR  12  -  CONSTANT  DENSITY  : 


LOCATION  -X- 


.  GRID 

NO.  1 

standard 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNCTION 

TO  WALL 

WALL  TO  Y ♦ 

7b.  627 
77.125 

76.627 

9o . 4  90 
•  G  4  b  7  u 
.  U  7  3  9  5 

.0001670 

.07137 

.0DC1778 

.96516 

2309CS1  .  12 

• bbOOO 
. 6  60  0  0 

.45207 

. COOOD 
.05902 

. 05  9C  9 

.04D10 

.04024 

.07190 

.07200 

.00319 

.00319 

1.47175 

1  .  46848 

1.79311 

1.78917 

1532.95 

1538.38 

2256. 12 
.004072 
3.51956 

2259.09 

.  4  1  0  0  D 
5.00000 

.13109 

-  1 . 1106C 

-1.21744 

7.20210 

7  .  lb&63 

.05343 

.05592 

• D40dS 

.04079 

1. 31439 

1 .37072 

60 .40000 

2  R  *6  INCHES 
K  =  0.2  X  itf* 


FROM 

35 


Table  20. 


JOe  *  L  DM  .  2x  TAP  E  47S?R-  EIlES  89-111,  RUN  2,  PTS.1-23  10/15/80 

Run  no.  ?.  POINT  3.  GRID  NO.  1 

RE  DU  C  E  U  PROFILE  DATA 


N 

INCHES 

OEL  TA 

FT/ SEC 

OEG.F 

U/UE 

1 

•  u  G  M  6 

.011 

26.  62 

92.43 

.347 

2 

«  k.C  t>C 

.013 

29.  7 5 

91.83 

.368 

3 

.  0070 

.  u  1  6 

3  3.  Ou 

91.42 

.431 

4 

.0076 

.017 

35.4? 

91.1m 

.462 

5 

.  0092 

.020 

3P  .  05 

90.4  7 

.497 

b 

.0107 

.024 

40.70 

90. 00 

.531 

7 

.0121 

.027 

42.6  2 

69.87 

.556 

S 

.0129 

.  029 

43.  31 

89.87 

.565 

9 

.0152 

.  u  3  4 

45.1c 

89.51 

.590 

10 

.01  70 

•  036 

4  6  «  3fa 

68.90 

.605 

1  1 

.0192 

.043 

47.65 

6  8.57 

.622 

12 

.  02  u  7 

•  u4  © 

48  .  37 

58.50 

.631 

1  3 

.  0222 

.04  9 

4  8.99 

8  8.4b 

.6  39 

14 

.0240 

,U63 

49.53 

8  8.06 

.64  6 

15 

.  02  c  1 

,  0  5  b 

50.13 

86.41 

.654 

1  6 

.  0  2  o  1 

.  u6 2 

50.81 

88.42 

.663 

17 

.  0296 

.  0  6  0 

51.27 

88.24 

.669 

18 

.  03  58 

.079 

52.  70 

67.41 

.686 

19 

.  04  3C 

•  U  9  5 

64.22 

87.12 

.706 

2C 

.  0495 

.110 

55.  31 

6  6  «  7 1 

.722 

4  1 

.0551 

.124 

56  .  29 

8  6.55 

.735 

c2 

.  0826 

.139 

57.17 

66.04 

.746 

23 

•  Ufa  9  9 

.155 

58  .  ?i 

o5  .  34 

.761 

1 4 

.  C  7  o  2 

.169 

5<= .  21 

65.69 

.773 

2  5 

.46  31 

.164 

59.92 

65 .23 

.782 

2  b 

.06  99 

.199 

bO.  57 

04,72 

.791 

2  7 

.C9b? 

.213 

6  1.24 

6  4,63 

.799 

28 

.1031 

•  2  26 

0  1  .  °5 

64.64 

.  609 

29 

.hoc 

.243 

62.61 

6  4.53 

.617 

30 

.1164 

.256 

0  3  •  ?4 

64.23 

.826 

31 

.12  33 

.273 

6  3  •  8  0 

63.86 

.833 

32 

.1301 

.266 

t>4.23 

63.60 

.  6  36 

3  3 

.1471 

.  325 

0  6  •  2)4 

62. °3 

.662 

34 

.18  47 

.364 

67.  29 

82.4  1 

.67b 

3  5 

.1619 

.402 

08  .  T9 

0I.07 

•  8  6  9 

3b 

.1996 

.442 

69.4b 

81.7m 

.907 

37 

.  2 1  fa  9 

.460 

70.  4m 

6  1.39 

.919 

38 

.  2  353 

.521 

71.16 

60.75 

.929 

39 

.  2520 

.556 

72.  Ct 

5  ,  0  5 

.940 

4  C 

•  2703 

.59o 

72.65 

oC.43 

.946 

4  1 

.  25  o  0 

.034 

73.  34 

79,77 

.957 

42 

.  3049 

.675 

73.  7t 

79.27 

.963 

4  3 

.  354  7 

.765 

75. 02 

76.71 

.979 

44 

.  404  6 

.6  96 

75.  7m 

79.10 

.988 

45 

.4548 

1.006 

76. 07 

77.70 

.993 

46 

.  5046 

1.117 

76.4t 

77.4  1 

,998 

4  7 

.  5549 

1.226 

76.53 

77.26 

.999 

48 

.  6053 

1.339 

76.  60 

77.20 

1.001 

4  9 

.  6549 

1.449 

76.5c 

77.14 

.999 

50 

.  70  53 

1.560 

76.  62 

77.14 

1 .000 

51 

.  7549 

1.670 

76. 6u 

77.14 

1  .  000 

52 

.  SC46 

1  .  780 

76. 59 

77.10 

.999 

53 

1  .  0249 

2.267 

76.  55 

77.07 

.999 

54 

1  .  2447 

2.753 

76.50 

77.10 

.999 

5  5 

1 .4646 

3.240 

76 . 59 

77.01 

.099 

56 

1  .  66  4  6 

3.727 

76  .  7m 

77.07 

.996 

57 

1  .  90  46 

4.213 

76.  3s 

7  7.05 

.  99e 

58 

2. 1248 

4.700 

76  •  2o 

7  6.9b 

.995 

59 

2.3446 

5.187 

76. 26 

77, Cl 

.996 

b  C 

2  .  5647 

5.673 

7  6.26 

76.96 

.995 

ol 

2  .  76  46 

fa  .  1  6  u 

76.23 

76.96 

.995 

t ,2 

3.0053 

6.64b 

76.  25 

76. 9o 

.995 

ThETA 

U-UE 

utau 

U  (  *  1 

T  1  ♦  ) 

y  ( ♦ ) 

.209 

-14.206 

7.564 

5.237 

7 . 966 

.241 

-13.319 

8.452 

6.G16 

9.946 

.  262 

-12.397 

9.375 

6.541 

11.595 

.  2 76 

-11.709 

10.063 

6.910 

12.914 

.311 

-10.960 

10.612 

7.778 

15.224 

.335 

-10.209 

11.563 

8.375 

17.698 

.  342 

-9.661 

12.111 

8.541 

20.007 

.  342 

-9.467 

12.304 

8 . 544 

21 . 326 

.  361 

-8.935 

12.83b 

9.013 

25 . 120 

.  392 

-8.598 

13.173 

9.801 

26.069 

.  409 

-8.232 

1  3  »  5  4  L 

10.227 

31.717 

.413 

-8. 029 

13. 742 

10.320 

34.191 

.4  15 

-7.852 

13.920 

10.366 

36.665 

.434 

-7.698 

14 . 074 

10.653 

39.634 

.417 

-7.529 

14.242 

10.427 

43.098 

.417 

-7.335 

14.437 

1C. 419 

46 . 396 

.426 

-7.206 

1 4 , 56b 

10.653 

46 . e70 

.  469 

-6.799 

14.972 

11.717 

59.097 

.48  4 

-6.367 

15.404 

12.094 

70.972 

.502 

-6.058 

15.714 

12.557 

82.352 

.513 

-5.777 

15.995 

12.832 

92.579 

.  540 

-5.529 

16.243 

13.492 

103. 629 

.  550 

-5.204 

16.566 

13.750 

115.340 

.556 

-4.947 

16.625 

13.947 

125.731 

.582 

-  4  .  7  m  7 

17.024 

14 . 540 

137.111 

.  bC8 

-4.561 

17.211 

15.199 

1 4  b • 327 

.613 

-4.371 

17.400 

15.315 

158.718 

.612 

-4.1b9 

17.603 

15.294 

170.098 

.618 

-3.983 

17. 789 

15.442 

161.479 

.  fa  3  3 

-3.768 

17.984 

15.826 

192.035 

•  6  5  2 

-3.627 

18.145 

16.302 

203.415 

,666 

-3.522 

18.250 

16.643 

214.631 

.700 

-3.009 

18.763 

17.510 

242.670 

.727 

-2.652 

19.119 

18.172 

271.699 

.750 

-2.427 

19.345 

18.741 

300.068 

.  762 

-2.031 

19.741 

19.039 

329.591 

.780 

-1.756 

20.014 

19.492 

357.795 

.813 

-1.554 

20,217 

20.316 

388  .  144 

•  6  C  8 

-1.297 

20.474 

20.194 

M15.688 

.829 

-1.131 

20.640 

20.734 

445.871 

.  864 

-.935 

20.837 

21.590 

473.086 

.  889 

-.815 

20.957 

22.233 

502.939 

.918 

-.456 

21.316 

22.949 

585.077 

.950 

-.252 

21.520 

23.742 

667.710 

,971 

-.159 

2  1  .  b  1  3 

24 . 26  3 

750.343 

.965 

-  .047 

21.725 

24.626 

832 . 646 

.992 

-.027 

21.744 

24,799 

915.279 

.  996 

.015 

21.76b 

2*4.899 

996.406 

.999 

-.014 

21.756 

24.979 

1080.214 

.999 

-  .  001 

21.771 

24.984 

1163. 342 

.999 

-.008 

21.764 

24.986 

12*45.  150 

1.0C1 

-.012 

21.760 

25.030 

1327.453 

1.003 

-.021 

21.750 

25.070 

1690.477 

1 . 001 

-.018 

21.753 

25.029 

2053.006 

1.006 

-.011 

21.761 

25.142 

2*4 16. 030 

1 .003 

-.Obi 

21.600 

25.077 

2778 .889 

1 . 004 

-.079 

21.093 

25.101 

3141.418 

1  .007 

-.104 

21.667 

25.186 

3504.607 

1.006 

-.098 

21.674 

25.143 

3867.466 

1.008 

-.105 

21 .066 

25.208 

<42  30. 1  59 

1 .009 

-  .  106 

21.663 

25.215 

445  92.854 

1 . 008 

-.108 

21.664 

25.207 

4956.867 

Table  20. 


JOB  KL0M22X  TAPE  4752R-  FILES  89-111,  PUN  2,  PTS.1-23  10/15/80 


HUN  NO.  2.  POINT 


OHIO  NO.  1 


BOUNDARY  LAYER  PROPERTIES 


STANDARD 
LINEAR  SUBLAYER 

INTERPOLATION  FUNCTION  FROM 
TO  l«  A  L  L  WALL  TO  Y4-:35 


FREE  STREAM  VELOCITY 
f'R  E  E  STREAM  TEMPERATURF 
kALL  TEMPERATURE 
.ALL  HEAT  FLUX 
FREE  STREAM  DENSITY 
FREE  STREAM  KINEMATIC  VISCOSITY 
DENSITY  OF  FLUID  AT  .ALL 
KINEMATIC  VISCOSITY  CF  FLUID  AT  WALL 
*AlL/FREE  STREAM  DENSITY  RATIO 
LOCATION  REYNOLDS  NUMBER  (REX) 
input  value  of  velocity  delta 

INPUT  VALUE  CF  TEMPERATURE  DELTA 
CALCULATED  DELTA 
DELTA  99. 5*  INPUT 
DISPLACEMENT  THICKNESS  (OELSTAR) 
momentum  THICKNESS  (THETA) 
energy-dissipation  thickness 
enthalpy  thickness 
SHAPE  FACTOR  12  (DELSTAR/THETA  ) 
SHAPE  FACTOR  32  ( E N F R G Y / T HE T A  ) 
MGMENTJM  Thickness  REYNOLDS  NUM6E  P 
displacement  thickness  Reynolds  number 
skin  friction  coefficient 
friction  velocity 

LA.  OF  THE  WALL  CONSTANT  (K) 
LA.  OF  The  WALL  CONSTANT  (C> 
WAKE  STRENGTH 


81.146 
76.369 
94 . 3B3 
. 0477C 
. 07405 
.0001666 
.07165 
• CCO 1 7bo 
.  96755 
2776012.91 
. 56000 

. 6  60  u  0 

. DOOOC 
. 06396 
.04413 
.07937 
. 00330 
1.44938 
1 .79844 
1791 .02 
2595.66 
.003967 
3.67412 
. 41000 
5.00000 


61.146 


.50654 

.0641  3 
.04438 
.07954 
.00330 
1.44509 
1.79231 
1601.15 
2&02.81 


.11173 


CLAUSERS  ’DELTA’  INTEGRAL 
CLAuSEFS  ’ G ’  INTEGPAL 
DISPLACEMENT  THICKNESS  -  CONSTANT  DENSITY 
MOMENTUM  THICKNESS  -  CONSTANT  DENSITY 
SHAPE  FACTOR  12  -  CONSTANT  DENSITY 


1.21163  -1.34417 

7.61323  7.77080 

. L  5 7  7  8  .06066 

.04467  .04493 

1.29331  1.35457 


LOCATION  -X-  68.40000 


2  =  CENTERLINE 
*  =  C.2  X  10‘6 


Table  21. 


,1 


JOo  *LD“22x  Tap£  4752S-  FILES  69-111,  RUN  2,  PTS.1-2J  10/15/80 
RuN  NO.  2.  POINT  1.  GP1D  NC.  1 

REDUCEO  PROFILE  C*TA 


y 

y/ 

U 

T 

N 

INCHES 

OEL  7  4 

FT/SEC 

DEG.F 

U/uE 

1 

.0056 

.011 

32.  2b 

88.41 

.398 

2 

.  00  73 

.014 

37. 61 

68.86 

.464 

3 

.30  79 

•  U  1  6 

39.13 

88.67 

.482 

4 

•  00  9  3 

.016 

42. 05 

88 . 25 

.518 

5 

.0100 

.020 

43.  34 

88.04 

.534 

b 

.0117 

.023 

45.62 

87.51 

.562 

7 

.0133 

.  0  2  o 

4  7.  29 

87.27 

.583 

8 

.0141 

.  026 

48. 05 

67.21 

.592 

9 

.0163 

.032 

49.5b 

86.00 

.611 

13 

•  0  1  8  1 

.036 

50.62 

66,60 

.624 

11 

•  02  C  1 

.040 

51.4c 

86.44 

.634 

12 

.0217 

.04  3 

52.  29 

66.19 

.644 

1  3 

.022  = 

•  0  4  5 

52.  54 

86.04 

.647 

1  4 

.  02  51 

•  0  4  4 

53.  22 

66  .  C 6 

.65b 

15 

.  02  b9 

.  L  5  3 

a3.7l 

85.99 

.662 

16 

.0251 

.  J67 

54.44 

85.80 

.671 

1  7 

.  u  3  u  7 

.  0  6 

54  ,  79 

85.61 

.675 

lb 

.  0  3  7  1 

.073 

5fc.  16 

65.22 

.692 

19 

.04,1 

.087 

57.  58 

e4 , 04 

.710 

20 

.  L  5  1  4 

.  ,0  1 

5  8.6o 

64.8  2 

.  723 

21 

•  2  5  c  4 

.112 

59. 52 

£4.74 

.7  34 

22 

•  u  :  ,  1 

.126 

6  0.43 

64.45 

.745 

2  3 

.  0  ■'  i  ? 

.140 

6  1.44 

84 . 20 

.757 

24 

.  0  7  b  8 

.15  1 

0  2  •  05 

3  3 . 9  0 

•  76  5 

25 

.06,1 

.16  5 

b2. 97 

63.97 

.776 

2b 

.09^9 

.178 

63.7a 

83.65 

.785 

27 

.  0971 

.191 

64  .  33 

63.5  1 

.793 

28 

.1038 

.204 

64  .  90 

83.16 

.600 

29 

.  1  1  ufc 

.  2 1  e 

65.  7u 

83.14 

.6  10 

33 

.  llbf 

.230 

b  6  ■  14 

63.00 

.8  15 

31 

.12,2 

.244 

b6 . 69 

8  2  •  8  0 

.622 

32 

.1314 

.  L  5  6 

07.11 

62.75 

.827 

33 

.1479 

.281 

6  6  ,  5u 

B2.  1C 

.644 

34 

.1657 

.326 

08.58 

5  1.66 

.656 

35 

.1629 

.360 

7G.  95 

bl  .61 

.6  74 

36 

.2013 

.396 

7  1.99 

ai .  30 

.687 

37 

.21  78 

.426 

72.93 

oO.  78 

.e59 

38 

.  23  58 

.464 

73.88 

6  0.54 

.9  10 

39 

.  2532 

.486 

74. 95 

80.37 

.924 

40 

.  270e 

.533 

75.  50 

79.91 

.9  30 

41 

.  26e  3 

.  567 

76.  24 

79.49 

.940 

42 

.  3059 

.602 

77. 05 

79.63 

.950 

43 

.  35  57 

.  70 0 

78.61 

78.45 

.969 

44 

.  40  e  3 

.  799 

78. 

77.70 

.983 

4  5 

.«5b4 

•  e  8  6 

80.  ’d 

77,14 

.991 

4b 

.  5061 

.995 

0  0.  =2 

76.57 

.997 

4  7 

.  5  5  5  8 

1  .u83 

0  1  .  H9 

76.64 

.999 

46 

.  6058 

1.181 

8  1.09 

76.50 

.999 

49 

.  6558 

1 .290 

6  1.16 

76.4J 

1  .COC 

SC 

.  7060 

1.366 

81.19 

76.41 

1.001 

51 

.  75  59 

1.48b 

81.16 

76.37 

1 .000 

52 

.  cCb2 

1.565 

61.13 

76.33 

l  .000 

53 

1.0258 

2.017 

81  .  12 

76.36 

1 .000 

54 

1 .2456 

2.448 

81 . 04 

76.33 

.999 

55 

1.4658 

2 .682 

6  G  ,  9  7 

76.35 

.998 

5b 

1 . 68  6  3 

3.31b 

60 . 95 

76.33 

.996 

57 

1.8057 

3.747 

oO.  96 

76 . 34 

.996 

58 

2.1263 

4.181 

80,83 

76.37 

.99b 

59 

2. 3459 

4.613 

80. 76 

76.3b 

.995 

bu 

2.5657 

5,045 

80.8  3 

76.37 

.996 

bl 

2.7856 

5.478 

60.82 

76.39 

•  99b 

62 

3.0059 

5.811 

60.75 

76.36 

.995 

U-UE 


ThETA 

uTau 

U  (  ♦  ) 

T  t  ♦  ) 

y  i »  1 

.275 

-13.301 

8.785 

6.542 

10.107 

.  306 

-11.849 

10.237 

7.277 

12 . 707 

.316 

-11.436 

10.644 

7.521 

13.747 

.339 

-10.642 

11.444 

8.080 

16.174 

.351 

-10.269 

11.79b 

8.356 

17.387 

.  380 

-9. 669 

12.416 

9.062 

20. 334 

.  394 

-9.215 

12.o7l 

9.361 

23.  10B 

.  397 

-9.008 

13.076 

9.455 

24.495 

.4  14 

-8.596 

13.486 

9.869 

28.309 

.431 

-8.307 

13.779 

10.270 

31.429 

.440 

-8.079 

14.007 

10.478 

34 .896 

.4  54 

-7.854 

14.232 

10.613 

37.670 

.462 

-7.766 

14.300 

11.007 

39.750 

.461 

-7.601 

14.485 

10.964 

43.564 

.465 

-7.466 

14.bl9 

11.075 

46.684 

.476 

-7.269 

14.816 

11.331 

50.498 

.486 

-7.173 

14.913 

11.570 

53.272 

.508 

-6.800 

15.286 

12.097 

64 . 366 

.523 

-6.410 

15.676 

12.462 

76.501 

.530 

-6.119 

15.967 

12.627 

89.156 

.535 

-5.665 

16.201 

12.732 

96.690 

.550 

-5.624 

16.461 

13.111 

111.172 

.  564 

-5.364 

16.722 

13.439 

123.480 

.58  1 

-5.196 

16.686 

13.839 

133.361 

.577 

-4.948 

17.136 

13.746 

145.642 

.  595 

-4.743 

17.343 

14.172 

157.630 

.603 

-4.576 

17.504 

14.359 

16e.  378 

.622 

-4.423 

1 7.663 

14.615 

176.993 

.624 

-4.205 

17.B81 

14.651 

192.128 

.631 

-4.065 

18.001 

15.038 

202. 529 

.633 

-3.935 

18.151 

15.086 

215.357 

.  64  5 

-3.820 

18.265 

15.366 

227.838 

.  68  1 

-3.442 

16.643 

16.227 

25b. 44? 

.69  4 

-3.145 

18.941 

16.538 

287.299 

.708 

-2.775 

19.310 

16.871 

317.116 

.726 

-2.491 

19.594 

17.290 

349.013 

.755 

-2.237 

19.649 

17.971 

377.616 

.768 

-1.979 

20.107 

18.295 

408.620 

.777 

-  1 . 6b7 

20.394 

18.515 

438.963 

.603 

-1.537 

20.549 

19.126 

469.493 

.826 

.336 

20.750 

19.679 

499.830 

.619 

-1.114 

20.972 

19.504 

530.340 

.664 

-  .  b  4  1 

21.395 

21.054 

61b. 670 

.926 

-.365 

21.720 

22.051 

704.387 

.957 

-  .  2u 8 

21.877 

22.794 

791.237 

.972 

-  .  0  bZ 

22.D23 

23.153 

877. 394 

.965 

-.015 

2  2.071 

23.462 

963.551 

.993 

-.015 

22.070 

23.b47 

1050.227 

.996 

•  0  u  3 

22.089 

23.763 

1136.904 

.998 

.012 

22.096 

23.764 

1223.928 

1  ,  C  0  4 

.005 

22.091 

23.618 

1310.431 

1.002 

-.004 

22.082 

23.867 

1397.628 

1.001 

- .  006 

22.079 

23.834 

1776.465 

1 .002 

-.028 

22.05B 

23.863 

2159.343 

1.001 

-.047 

22.034 

23.842 

2541 . 067 

1 .002 

-  .  0  b  3 

22.033 

23.671 

2923.312 

1.002 

-.046 

22.040 

23.655 

3303.649 

1  .  000 

-.06b 

21.999 

23.819 

3666 . 067 

1 .001 

-.  1L5 

21.981 

23.634 

406b. 752 

l.OOC 

—  .066 

21.999 

23.811 

4447 . 763 

.999 

-.066 

21.997 

23.789 

4828.967 

.999 

-.107 

21.479 

23.797 

5210.685 

Table  21. 


KL0M21X  TAPL  4  7  5  2  R  -  FILES  66-8e,  RuN  1*  PIS. 1-22  10/15/80 


SUN  NO.  1.  POINT 

BOUNDARY  LAYER  PROPERTIES 


FREE  STREAK  VELOCITY 
FREE  STRRA*  TEMPERATURE 
WALL  TEMPERATURE 
WALL  HEAT  FLUX 
FREE  STREAM  DENSITY 
FREE  STREAM  KINEMATIC  VISCOSITY 
DENSITY  OF  FLUID  AT  « A L L 
KINEMATIC  VISCOSITY  OF  FLUID  AT  « A L L 
WALL/FRFE  STREAM  DENSITY  RATIO 
LOCATION  REYNOLDS  NUMBER  (REX) 
INPuT  VALUE  OF  VELOCITY  DELTA 
INPUT  VALUE  OF  TEMPERATURE  DELTA 
CALCULATED  DELTA 
DELTA  99.5*  INPUT 
DISPLACEMENT  THICKNESS  (DELSTAR) 
MOMENTUM  THICKNESS  (THETA) 

energy-dissipation  thickness 

ENTHALPY  THICKNESS 
SHAPE  FACTOR  12  ( DELSTAR /THETA  ) 
SHAPE  FACTOR  32  (ENERGY/THETA) 
momentum  thickness  Reynolds  number 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER 
SKIN  FRICTION  COEFFICIENT 
FRICTION  VELOCITY 
L  A  n  OF  THE  WALL  CONSTANT  (K) 
L  A »  OF  ThE  WALL  CONSTANT  (C) 
WAKE  STRENGTH 

CLAuStRS  ’DELTA*  INTEGRAL 
CLAUSERS  ' G  *  INTEGRAL 
DISPLACEMENT  THICKNESS  -  CONSTANT  DENSITY 
MOMENTUM  THICKNESS  -  CONSTANT  DENSITY 
SHAPE  FACTQP  12  -  CONSTANT  DENSITY 


LOCATION  -X 


26  . 


.  G  °  I  D 

f.  C  .  2 

standard 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNCTION 

TO  WALL 

WALL  TO  Y ♦ 

52 . 9  5u 

52.950 

74.513 

96.020 

. U4663 

.07481 

•  DC  D 1 64  5 

.07191 

•  GO  0 1 7  b4 

.  9  fa  1  3  C 

118025.1  1 

.07100 

.07100 

.07100 

.02063 

.01495 

.00843 

.00840 

.01344 

.01431 

.00024 

.00038 

2.47042 

1.78076 

1 . 59358 

1.70431 

226.16 

225.25 

558.71 

401.11 

. 41D00 

5 . OCOOC 

-.25444 

-.24295 

3. 3475D 

1 .68010 

•  u  1  7  9  3 

.01457 

.00855 

.00853 

2.09667 

1.70871 

4. 400C0 

2  z  CENTERLINE 
K  =  D • 2  X  10”6 


FROM 

35 


Table  22 


i\LCj*2  IX  TiPt  4  7  S  2  R  - 


RUN  N  j  .  1. 

REDUCED  PROFILE:  DATA 


y 

Y/ 

0 

7 

N 

I NCi£  S 

delta 

FT/ SEC 

DEG. 

1 

.00  S3 

.075 

1C  .  9c 

V3  .  ?4 

2 

•  D  C  b  7 

.095 

11.7o 

9  2  ,  C  3 

3 

•  CD  7  4 

.105 

12.  OS 

9  1.37 

4 

.  UO  o  S 

.120 

13.  Pd 

90.53 

s 

•  00  9  7 

.137 

14.95 

89.57 

6 

.0112 

.  15b 

17.67 

86.34 

7 

•  0 1  c  7 

.179 

19,63 

87.?3 

8 

.01  34 

.159 

20.61 

86.75 

9 

.  ul  p5 

.219 

23.47 

65.10 

10 

.0177 

.250 

26.  35 

83.56 

1  1 

.  0 1  ~f  E 

.275 

28  .  53 

82.54 

12 

.0212 

.094 

3C.  62 

0  1 . 50 

1.3 

.0226 

.319 

32.24 

»0. 73 

1  4 

.0247 

.  3  4  £ 

34.  =9 

7<? ,  c  1 

1  5 

.  02  6  3 

.371 

36.29 

7  6 . 9^ 

16 

•  02  it 

•  403 

3  8.37 

77,91 

1  7 

.  0302 

.42b 

40.01 

77.42 

16 

.  0363 

.  p  1  2 

4  4,44 

76.15 

19 

.  04  3S 

.  c  1  3 

48.  C2 

75.13 

2D 

•  0  E  0  4 

.710 

50.40 

74.70 

L  1 

.  25o7 

.7  =  9 

Pi  .  7c 

74.56 

22 

.  06  3  7 

•  0  9£ 

52.  3d 

74.53 

2  3 

.  £  7  L  S 

.993 

52.  7c 

74.53 

21* 

..76? 

1.075 

52.99 

74.  =  2 

2  5 

.  0  5  36 

1.176 

52  .  =3 

74.51 

2  6 

•  0  9  c  7 

1.27£ 

53.  C3 

74.51 

2  7 

.  u  9  6  6 

1.361 

53.10 

74 .50 

28 

.10137 

1.461 

5  3 .  C4 

74 .50 

29 

.  11U4 

1.555 

53.17 

74.51 

30 

.1164 

1.040 

63.  01 

74.51 

31 

.12  35 

1.740 

62.9b 

74.51 

32 

.1306 

1.840 

6  2.=3 

74 . 51 

33 

.1473 

2.075 

53.15 

74.49 

3<* 

.1651 

2.326 

53.15 

74.51 

35 

.1826 

2.572 

53.07 

74.49 

36 

.  2005 

2.824 

52.  =3 

74.50 

37 

.2177 

3  •  c'  6  7 

52.93 

74.4b 

38 

.  23  5  4 

3.316 

52. 6e 

74.48 

39 

.  2525 

3.557 

62.9  2 

74  . 

*0 

.  2705 

3.610 

52.  =4 

74 . 53 

*♦1 

.  2676 

4.061 

52. 00 

74 .50 

42 

.  3054 

4. 3C2 

52.  90 

74 . 4  9 

4  3 

•  3  3  5 1 

4.72u 

5  2  •  9  j 

74,46 

44 

.  36  55 

5.14b 

5  2  •  P  c 

74.49 

4  5 

.  39  p  5 

5 . 5  7  1 

5  3. '14 

74.49 

46 

•  42p4 

P  .  992 

5  2.86 

74.49 

«  7 

.  45  56 

o.4l7 

52.96 

74,47 

46 

•  4  6  5  3 

6.836 

52.  Ec 

74.49 

49 

.5156 

7.262 

5  2.9b 

74,49 

SO 

.  54  54 

7 . 0  5  2 

52.  7 0 

74.46 

5  1 

.  5757 

8. 109 

52.  92 

74,47 

52 

.  bC  5  6 

8.530 

5  3.00 

74,47 

:>3 

1 .08p4 

Ip. 266 

52.75 

74.46 

54 

1.5654 

22.046 

52.7  b 

74,46 

55 

2.0433 

28.607 

52 . 67 

74.46 

56 

2. 5251 

35.565 

52.47 

74,45 

67 

3.0056 

42.3  3  3 

52.61 

74.43 

FILES  86-88,  RUN  1,  RTS. 1-22 
POINT  2t,.  GSK  \p 


U/UE 

theta 

•  2  06 

.129 

.222 

.  186 

.228 

.216 

•  262 

.257 

•  282 

.  300 

.334 

.  357 

.369 

.409 

.389 

•  431 

.443 

.  508 

.493 

.  579 

.  5  39 

.627 

.576 

.675 

.609 

.711 

.653 

.754 

.685 

.792 

.726 

.642 

.756 

.865 

.639 

.924 

.9  07 

.97  1 

.952 

.991 

•  97b 

.996 

.989 

.999 

.  995 

.999 

.999 

1  .ODD 

1.00c 

1 .000 

1.001 

1  .  000 

1.003 

1.001 

1 .002 

1.001 

1 .004 

1 .000 

1.001 

1 .000 

1 .000 

1 . 000 

1.001 

1  .  ODD 

1  .004 

1.0C1 

1.004 

1  .ODD 

1 .002 

1.001 

1.000 

1  .CC1 

1.000 

1.001 

.999 

1.001 

.999 

1.001 

1.000 

1  .CCD 

.999 

1.C01 

.999 

1 . 0C1 

.9  =  9 

1.001 

.996 

1.001 

1  .002 

1 .001 

.996 

1.DC1 

1  .001 

1.002 

.997 

1.001 

1.000 

1 . 00  1 

.996 

1.002 

.999 

1.0G2 

1.001 

1 . 002 

•  99b 

1  .  OC 2 

.99  7 

1.003 

.995 

1.CC1 

.99  1 

1 .003 

.994 

1.004 

10/15/60 


Table  22 


KLD*21X  Tape  47523-  FILES  66-66*  RuN  1,  PTS.1-22  10/15/60 


SUN  M.  1.  POINT  25.  GRIP  NC.  2 

eOUMDAPY  layer  properties  standard 

LINEAR  SUBLAYER 

INTERPOLATION  FUNCTION  FROM 
TO  WALL  WALL  TO  Y«-:35 

FREE  STREAM  VELOCITY  =  54.221  54.221 

TkEh  STREAM  TEMPERATURE  =  74.136 

WALL  TEMPERATURE  =  103.630 

WALL  HEAT  FLUX  =  .04420 

FREE  STREAM  DENSITY  =  .07486 

FREE  STPFAM  KINEMATIC  VISCOSITY  =  .0001643 

DENSITY  OF  FLUID  AT  WALL  =  .07094 

KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL  =  .0C018u7 

kALL/FREE  STREAM  DENSITY  RATIO  =  .94765 

LOCATION  PEY HOLDS  NUMBER  (REX)  =  2310i6.49 

INPUT  VALUE  OF  VELOCITY  DELTA  r  .105D0 

INPUT  VALUE  OF  TEMPERATURE  DELTA  :  .11500 

CALCULATED  DELTA  = 

DELTA  99. 5*  INPUT  =  .  10500 

DISPLACEMENT  THICKNESS  (DELSTAR)  =  .0247D  .01922 

MOMENTUM  THICKNESS  (THETA)  =  .OlOeB  .01096 

ENERGY-DISSIPATION  THICKNESS  =  .01782  .01860 

ENTHALPY  THICKNESS  =  .00060  .00081 

SHAPE  FACTOR  12  ( DELSTAR/THETA  )  r  2.26956  1.75358 

SHAPE  FACTOR  32  ( E NE R G Y /T HE T A )  =  1.63699  1.71543 

momentum  thickness  peynclds  numser  r  299. 3D  301.43 

DISPLACEMENT  Thickness  REYNOLDS  NUMBER  -  679.28  526.58 

SKIN  friction  COEFFICIENT  : 

FRICTION’  VELOCITY  r 

LAW  OF  The  WALL  CONSTANT  (K)  r  •  4 1 0  G  0 

LA*  of  The  WALL  CONSTANT  (C)  -  5.U00D0 

WAKE  STRENGTH  : 

CLAUSEPS  'DELTA*  INTEGRAL  =  -.31715  -.31619 

CLA'USEDS  ‘C-*  INTEGRAL  =  3.62957  2.12458 

DISPLACEMENT  Thickness  -  CONSTANT  DENSITY  r  .02128  .01641 

momentum  thickness  -  constant  density  =  .01111  .01121 

SHAPE  FACTOR  12  -  CONSTANT  DENSITY  =  1.91496  1.64266 


LOCATION  -X-  8.40000 

Z  =  CENTERLINE 
K  =  0.2  X  10”6 


Table  23 


KLDH21X  TAPs.  o7S2R-  FILES  66-86,  RuN  1,  PTS.1-22  J0/15/B3 


RUN  NO.  1.  POINT  25.  CRlu  NO.  2 


REDUCED  PROFILE  02  T  A 


y 

r/ 

U 

T 

INCHES 

OELTA 

FT/ SEC 

CEG.F 

U/u£ 

ThETA 

.  OOSfc 

.050 

9  .  99 

99.17 

.180 

.151 

*0065 

.06  2 

11.69 

98.53 

.219 

.17  3 

.  GO  62 

.076 

10.50 

97. Co 

.267 

.223 

.0097 

.093 

16.92 

96.15 

.312 

.253 

.0105 

.ICO 

1  7.  50 

95.66 

.323 

.270 

•  0 1  2  7 

.121 

20. 67 

90.35 

.385 

.  325 

•  0 1  o  6 

.101 

23.96 

92.60 

•  oo2 

.  370 

.0167 

.159 

25.06 

9C.92 

.  0  7  0 

.031 

.0161 

.173 

26 . 69 

90.19 

.09o 

.056 

.0197 

.168 

28 . 02 

89.50 

•  52o 

.078 

.0217 

•  2C  7 

30. 59 

88.13 

.566 

.520 

.  02  A 6 

.225 

32.  76 

87.1o 

.597 

.559 

.0255 

.203 

33.60 

66  .  C  7 

.620 

.595 

.  02  71 

.256 

35.  30 

85.33 

.652 

.620 

.0215 

.319 

39.07 

6  2.00 

.72o 

.732 

.0603 

.360 

o3.67 

79. 6e 

.805 

.805 

.  OR  72 

.051 

06.59 

77.99 

.659 

.869 

.  05  3  3 

.506 

08  .  56 

76.81 

.695 

.909 

.  0605 

•  576 

50.  76 

75. 7  1 

.929 

.  907 

.  0670 

.602 

51.57 

75.16 

.95  1 

.  965 

.  07  30 

.699 

52 . 60 

7  0  .  7  5 

.971 

.979 

•  uc  u  5 

.  767 

5  3  .  2o 

70.70 

.982 

.980 

.  06  73 

.  ol2 

63.03 

70.35 

.935 

.99  3 

.0935 

.  0«1 

5  3.  79 

70.25 

.992 

.996 

.ICO1* 

.  S5o 

50.11 

70.21 

.996 

.996 

.1077 

1 . 026 

50  .  10 

70.15 

.998 

1  .  CCD 

.  11  36 

1  .  u  62 

60.  12 

70  .  1  0 

.998 

1  .  000 

.  1200 

1.107 

50 . 00 

70.15 

1  .GCo 

1.000 

.1275 

1.217 

50.56 

70  .  1  3 

1.007 

1.000 

.1007 

1.376 

50  .  3o 

70.10 

1  .U03 

1  .  DCC 

.1622 

1.505 

5o.oo 

70.16 

1  .000 

.  999 

.1797 

1.712 

50 . 05 

70.15 

1  .COo 

1.000 

.  1°77 

1.863 

50  .  5C 

70.16 

1  .005 

.999 

.2106 

2.Com 

50.  35 

7o.lo 

1  .002 

1.000 

.2327 

2.216 

5  0.56 

70.15 

1 .007 

1.000 

.  2093 

2.375 

50.  36 

70.15 

1 .003 

1 .000 

.2677 

2.550 

50.23 

70.15 

1 .000 

l.CDO 

.  28  o  3 

2. 7C8 

50  .  30 

70.13 

1.002 

1.000 

.  3020 

2.660 

6  o  ,  6  o 

70.13 

1.008 

1.000 

.  322  1 

3.163 

5«  •  09 

70.13 

1 .005 

1  .  000 

.  3626 

3.056 

50  .33 

7o.lo 

1 .001 

1 . 000 

.  3927 

3.700 

50  .  00 

70.13 

1  .GOo 

l.OCO 

.0226 

0.025 

50 . 06 

70.13 

1  .COo 

1.000 

.  052  7 

0.312 

50 . 02 

70.13 

1  .000 

1.000 

.  0829 

0.699 

50  .  -<6 

70.12 

1 .002 

l.OCO 

.5127 

0  .  o  0  3 

50  .  16 

70.13 

.999 

1.00c 

.  5026 

5.166 

50.  10 

70  .  1  3 

.999 

1 .000 

.  5723 

5.051 

50  .  20 

70.13 

1.000 

1  .000 

.  cO  2  0 

5.737 

53.91 

70.12 

.990 

1 .  coo 

1.0625 

13.310 

53.  92 

70.13 

.99o 

1.000 

1.5627 

10.663 

53.96 

70.10 

.995 

1  .  000 

2.0027 

19.055 

53  .  93 

70.11 

.995 

1.001 

2.5221 

20.020 

50.  CO 

70 .09 

.996 

1.002 

3.0026 

28.596 

53.  80 

70 .06 

.993 

1 . 003 

Table  23 


HL0M21X  TAPE  4752R-  FILES  66-86,  RUN  1,  PTS.1-22  10/15/60 


RUN  NO.  1.  POINT 

7.  C  D I D 

NO.  2 

BOUNDARY  LAYER  PROPERTIES 

standard 

LINEAR 

SUBL AYEP 

INTERPOLATION 

FUNCTION  FROM 

TO  WALL 

WALL  TO  Y ♦ : 3  5 

FREE  STREAM  VELOCITY 

5  4,6>fcD 

54.660 

FREE  STREAM  TEMPERATURE 

76.052 

wall  tempera TURE 

~ 

1  D  7 . 3  1  D 

WALL  HEAT  FLUX 

z 

.04470 

FREE  STREAM  DENSITY 

z 

.07394 

RREE  STREAM  KINEMATIC  VISCOSITY 

z 

.0001673 

DENSITY  OR  FLUID  AT  WALL 

z 

.  C  70  1  3 

KINEMATIC  VISCOSITY  CF  FLUID  AT  *  A L L 

z 

•0001837 

WALL/cRFE  STREAm  DENSITY  RATIO 

z 

.94840 

LOCATION  REYNOLD'S  NUMfitP  (REX) 

z 

226749. 64 

INPuT  VALUE  OF  VELOCITY  DELTA 

z 

.  17CG0 

INPUT  VALUE  OF  TEMPERATURE  DELTA 

z 

.  17GUG 

CALCULATED  DELTA 

z 

DELTA  99.5%  INPUT 

z 

.12000 

DISPLACEMENT  THICKNESS  (DELSTAP) 

z 

. 02 610 

.02022 

MOMENTUM  THICKNESS  (THETA) 

z 

.01139 

.01159 

energy-dissipation  thickness 

z 

.01857 

.01964 

enthalpy  thickness 

z 

.00057 

.00079 

SHAPE  FACTOR  12  ( DELST AR/THETA ) 

z 

2.29172 

1.74525 

SHAPE  factor  32  (ENEPGY/THETA  ) 

z 

1.63065 

1.71289 

momentum  thickness  Reynolds  number 

z 

310.18 

315.50 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER 

z 

710.85 

650.63 

skin  friction  coefficient 

z 

FRICTION  VELOCITY 

z 

LAy  CF  THE  WALL  CONSTANT  (K) 

z 

.41000 

LA*  CF  The  wall  constant  (C) 

z 

5.00000 

WAKE  STRENGTH 

: 

CLAuSERS  'DELTA*  INTEGRAL 

- 

-.35951 

-.33422 

CLAuSERS  'S’  INTEGRAL 

z 

4. 11566 

2.247b2 

displacement  thick  ness  -  constant  density 

z 

, 02  3  22 

.01943 

MOMENTUM  THlCK'tSS  -  CONSTANT  DENSITY 

z 

.01162 

.01183 

SHAPE  FACT0F  12  -  CONSTANT  DENSITY 

z 

1.99833 

1 .64207 

LOCATION  -X 

_ 

8.40000 

l  -  *6  INCHES 
K  r  0.2  X  10’e 


Table  2k 


I 


KL0**21X  TAP[  67  S29- 
RuN  NO.  1. 

REDUCED  PROFILE  D«TA 


FILES  66*86.  RUN 
POINT  7. 


PTS.1-22 
GRID  NO 


N 

Y 

INCHES 

Y/ 

DELTA 

u 

FT/SEC 

1 

•  0066 

.03  9 

8.  75 

2 

•  DC-  76 

.  062 

11.83 

3 

.  UC  V  7 

.  u  8  1 

15.  35 

4 

.0122 

.  1C2 

1  8  .  36 

s 

•  ul  6  S 

.121 

21  .  31 

6 

.0171 

.166 

26 . 65 

7 

.0196 

.166 

26 . 87 

8 

.  02  26 

.  189 

2=  .  62 

9 

.  026? 

.203 

31.31 

1  o 

•  C2  72 

.227 

33.6  5 

1 1 

.0296 

.26b 

35  .  67 

1  2 

.  032  6 

.272 

36.  15 

l  3 

.  u36  7 

.239 

39.6? 

1  4 

.  03  73 

.311 

6  1.33 

1  5 

•  0  3yi. 

.329 

62.66 

1  6 

.  0626 

.355 

66.13 

1  7 

.  0666 

.370 

65.07 

16 

.06  77 

.398 

66.63 

19 

.0697 

.616 

6  7.  36 

20 

.0526 

•  6  3o 

68.  32 

^  1 

.  j5  75 

.679 

6  9  .  8  tj 

22 

.  0625 

.521 

5  0.95 

2  3 

.  j675 

.563 

51  .  92 

c4 

.0726 

.605 

5  2.65 

c5 

.  0775 

.  6  6  o 

6  3.  09 

26 

.  0625 

.666 

5  3.56 

2  7 

.08  76 

.  7Jo 

5  3  .  6  j 

28 

.0925 

.  771 

56  .  05 

29 

.  09  75 

.  el  i 

56.19 

30 

.  1025 

.656 

56  .  2o 

31 

.1327 

1  .  106 

o6.  57 

32 

.  1621 

1.351 

56 . 69 

33 

.1927 

1 . 606 

5  6.65 

34 

.2223 

l.o53 

56. 62 

35 

.  2525 

2.106 

56.71 

36 

.8026 

6.667 

56  .  Si 

37 

i 

.  3527 

11.273 

5  6.26 

36 

i 

.  9022 

15.652 

56  .  3t 

39 

I' 

.  6526 

20.639 

06.35 

40 

3 

•  002e 

2  5 . 02  6 

56.26 

T 


DEG.F 

U/UE 

theta 

103.56 

.160 

.126 

101.66 

.  2  1  o 

.  200 

99.  IS 

.281 

.257 

98.01 

.336 

.318 

96  .  BS 

.  390 

.  358 

96 , 88 

.651 

.625 

93.13 

.692 

.685 

91.55 

.565 

.539 

90.69 

.573 

.  568 

89.  CS 

.6  1  9 

.626 

6  8.05 

.656 

.658 

66.62 

.6  96 

.707 

65.  «: 

.721 

.7  35 

66.61 

•  7  5  o 

.776 

36  .  Ob 

.777 

.795 

62.82 

.607 

.637 

62.65 

.825 

.  85D 

61.6b 

.669 

.660 

61.16 

.666 

.696 

6  1.07 

.886 

.807 

60.06 

.912 

.931 

79.56 

.9  32 

.969 

78.97 

.950 

.969 

7?  .69 

.963 

.978 

78.57 

.971 

.962 

73.62 

.960 

.987 

78.26 

.986 

.992 

7e  .  19 

.989 

.995 

76.15 

.991 

.997 

76.10 

.993 

.  998 

76.07 

.996 

.999 

78.05 

1.000 

1.000 

78.05 

1 .000 

1  .  ODD 

78.  CS 

.999 

1.000 

78.06 

1.001 

1.000 

78.07 

.997 

.  999 

78.06 

.993 

1.001 

78.07 

.995 

.999 

76.07 

.996 

.999 

76. C6 

.993 

.999 

10/15/6C 

.  2 


Tuble  2U 


KLDM21X  TAPE  47S2R-  FILES  66-8  fa,  R  jN  1,  PTS.1-22  10/15/80 


R  j  N  NO  • 


POINT  5.  fcPIC  NO.  2 


BOUNDARY  LAYER  PPOPEPTILS 


STANDARD 
LINEAR  SUBLAYER 

INTERPOLATION  FUNCTION  FROM 
TO  WALL  WALL  TO  Y  ♦  :  3  5 


FREE  STREAM  VELOCITY 
FR  E  l  STPEAM  TEMPERATURE 
wall  TEMPERATURE 
WALL  HEAT  FLUX 
FREE  STREAM  DENSITY 
FREE  STREAM  KINEMATIC  VISCOSITY 
DENSITY  OF  FLUID  AT  WALL 
KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 
WALL/rREE  STREAM  DENSITY  RATIO 

location  Reynolds  number  (rex) 
input  value  OF  velocity  delta 

INPUT  VALUE  OF  TEMPERATURE  DELTA 
CALCULATED  OELTA 
DELTA  99.5*  INPUT 
DISPLACEMENT  THICKNESS  (DELSTAR) 

momentum  thickness  <theta> 
energy-dissipation  thickness 

ENTHALPY  THICKNESS 
SHAPE  FACTOR  12  (OELSTAR /THETA) 
SHADE  FACTuR  32  ( ENERGY /THETA  ) 

MOMENTUM  THICKNESS  REYNOLDS  NUMBER 
DISPLACEMENT  THICKNESS  ^LYMOLDS  NUMBER 
SKIN  FRICTION  COEFFICIENT 
FRICTION  VELOCITY 
LA*  OF  THE  WALL  CONSTANT  (K) 
LAw  OF  THE  WALL  CONSTANT  <C> 
WAKE  STRENGTH 


54.703  54.7D3 

76.561 
1G7 . 740 
. C449D 
•  L  74 2 4 
. C0J1667 
.07043 
•  COO  1 8  3u 
.  94856 
229691.79 
. 1 70GG 
. 1 7000 


. 1 02  u 0 
. 0261  6 
.01125 
•  0 1 8  30 
.00055 
2.  32439 
1 . 62650 
307.71 
715.23 


.02017 
.01152 
.01969 
.00076 
1 . 74996 
1.70885 
315.13 
551.46 


.41000 

5.00000 


CLAuSuRS  'DELTA*  INTEGRAL 
CLAuSEPS  '  G  *  INTEGRAL 
displacement  thickness  -  constant  density 

MOMENTUM  thickness  -  constant  DENSITY 

SHADE  FACTOR  12  -  CONSTANT  DENSITY 


-.36756 

4.21955 

.02344 

.01147 

2.04415 


-.  33522 
2.26070 
.01940 
.01176 
1 .64970 


LOCATION  -X-  8.40000 


2  =  -6  INCHES 
K  =  0.2  X  10"6 


Table  25 


PTS.1-22  10/15/80 

GRID  SO.  2 


REDUCED  PROFILE  DATA 


Y 

Y  / 

U 

T 

N 

INCHES 

DLL  1  A 

F  T/  SlC 

DEG.F 

U/UE 

ThE  TA 

1 

•  uO  4  3 

.242 

7.64 

123.67 

.140 

.139 

2 

•  OC  6  3 

.062 

9  .  c  7 

102.17 

•  16  0 

.191 

3 

.0096 

.  u94 

14.  37 

99.4b 

.263 

.284 

4 

.0113 

.111 

16.  72 

98.25 

.306 

.  325 

5 

.0191 

.139 

20. 90 

96.36 

.362 

.  390 

6 

•  0 1  6  7 

.  164 

23.66 

94 . 8  o 

.433 

.441 

7 

.0197 

.193 

27.13 

93.09 

.496 

.502 

6 

.  u2  1  6 

.f  12 

28. 61 

41.62 

.523 

.545 

9 

.0295 

.290 

31.67 

40.42 

.574 

.  594 

10 

.  02  6  5 

.2  6b 

33.  3c 

39.22 

.6  10 

.635 

1 1 

.  02  91 

.  2  ?  b 

35.71 

36 . 1  8 

.653 

.672 

12 

.2313 

.307 

3  7.  02 

87.02 

.677 

.710 

13 

.  0  395 

.334 

39.49 

85.78 

.722 

.  752 

1“ 

. ..  3  o9 

.35  7 

4  0.83 

84.85 

•  7  4  D 

.764 

15 

.  0  396 

.389 

42.  55 

84 .07 

.778 

.811 

16 

.  J91c 

.407 

43.57 

83.57 

.796 

.e2B 

17 

•  0  9  9  6 

.4  3b 

44.92 

b2 . 53 

.821 

.662 

1  8 

«  b  9  0  3 

.454 

45.92 

62.12 

.839 

.878 

19 

.  39 . 7 

.466 

4  7.12 

61.65 

.86  1 

.894 

L  ~ 

.0514 

.534 

47.87 

81.31 

.675 

.906 

b  1 

.259? 

.536 

4  8  ■  6  o 

62.79 

.690 

.  924 

2  2 

.  3594 

.588 

=  0 . 26 

60.22 

.919 

.943 

23 

.  0696 

.  o  3  4 

5  1.23 

79.79 

•  9  3b 

.958 

24 

.  -695 

•  c  ?  2 

=  2.  13 

7®  .  82 

.953 

.  96  7 

25 

.37-3 

.724 

52.72 

79.28 

.964 

.975 

2  6 

.  2798 

.783 

5  3.3a 

79.06 

.976 

.983 

27 

.  u  6  D  0 

,o34 

S3.  7_ 

78.92 

.982 

.968 

28 

.0843 

.876 

59. 02 

78.84 

.98a 

.990 

29 

•  0  9  9  9 

.  42o 

59.  It 

76.76 

.990 

.992 

33 

.  0999 

.475 

59  .  29 

78.73 

.392 

.994 

31 

.1099 

1.224 

59  .  57 

78.73 

.996 

.  994 

32 

.1399 

1.518 

59  .  7o 

78.64 

1 .001 

.997 

33 

.1692 

1  .  ol  2 

59  .  F.5 

78. 6J 

1.003 

.399 

39 

.1943 

1.9C5 

59 . 61 

7  8.58 

.996 

.  999 

35 

.2245 

2. 201 

5  9.72 

76.55 

1 .000 

l.CCC 

36 

.  2598 

2.498 

59.41 

78.55 

1.002 

l.CCC 

37 

.  604? 

7.890 

59  .  65 

78.64 

.993 

1 . 201 

38 

1  .  3546 

13.281 

5 9  ,  5o 

78.54 

.997 

1.00] 

39 

1.9041 

1 8 . 668 

59  .  45 

78.56 

.  9  o  5 

l.bOC 

42 

2.4545 

24 . b64 

59.45 

73.55 

.99(5 

1 .000 

91 

3 . jO  4  3 

24.954 

59.44 

78.50 

.995 

1 . 001 

ftL0"21x  TAPl  4752?- 
RuN  NO.  1. 


FILES  b6-S8,  RuN  1. 
POINT  5. 


Table  25 


hL0*21X  Tape.  4752R-  FILES  66-9  5  ,  RuN  1,  PTS.1-22  1C/15/60 


RUN  \'0.  1.  POINT  24.  G  3  I  P  NC.  2 


BOUNDARY  LAYER  PROPERTIES 

STANDARD 

LINEAR 

SUBLAYER 

interpolation 

FUNCTION  FROM 

to  wall 

WALL  TO  Y ♦ ; 3  5 

FREE  STREAM  VELOCITY 

- 

55.256 

55.256 

FREE  STREAM  TEMPERATURE 

74.156 

WALL  temperature 

z 

1 D  2 . 74  D 

w  A  L  L  HEAT  FLUX 

z 

.  04  543 

FREE  STREAM  DENSITY 

z 

.07466 

FREE  STREA“  KINEMATIC  VISCOSITY 

z 

.0001643 

DENSITY  OF  FLUID  AT  WALL 

z 

.  C  7  1  0  5 

KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 

z 

•GCC18G2 

•ALL/FRRE  STREAM  DENSITY  RATIO 

z 

.94918 

LOCATION  PlYNOLDS  NUMBER  (REX) 

z 

347510. 93 

INPUT  VALUE  OF  VELOCITY  DELTA 

z 

. 17CDC 

INPUT  VALUE  of  temperature  delta 

z 

.  1  6500 

calculated  delta 

z 

DELTA  99.5%  INPUT 

“ 

.  14700 

displacement  thickness  <delstar> 

z 

.03000 

.02496 

MOMENTUM  THICKNESS  (THETA) 

z 

.  C  1  4  3  7 

.01470 

ENERGY-DISSIPATION  THICKNESS 

z 

.  0  2  4  U  u 

.02535 

enthalpy  thickness 

z 

.  000  6  3 

.00102 

SHAPE  FACTOR  12  (DELSTAR/THETA > 

z 

2.D8767 

1.69757 

SHAPE  FACTOR  32  ( E NERD Y /THE TA  ) 

z 

1 . 66992 

1 .7241  1 

momentum  thickness  Reynolds  number 

z 

402.78 

411.99 

DISPLACEMENT  thickness  REYNOLDS  NUMBER 

z 

840.86 

b99 . 38 

SKIN  FRICTION  COEFFICIENT 

z 

friction  velocity 

z 

LAW  0  f  THE  WALL  CONSTANT  (K> 

z 

.41000 

la.  of  The  wall  constant  ( C ) 

z 

5.U000D 

WAKE  STRENGTH 

r 

CLAUSEPS  ’DELTA’  INTEGRAL 

r 

-.45071 

-.43419 

CLAUSERS  *G’  integral 

z 

4.77971 

2.93936 

DISPLACEMENT  THICKNESS  -  CONSTANT  DENSITY 

z 

•  02  70 1 

.02393 

momentum  thickness  -  constant  density 

z 

.01465 

.  01 5C0 

SHAPE  FACTO0  12  -  CONSTANT  DENSITY 

z 

1.84350 

1 .59533 

LOCATION  -X- 

12.40000 

2  =  CENTERLINE 

K  r  0.2  x  ID"6 


Table  26 


KL0M21X  T4PL  m  7  5  ?R -  FILES  66-88,  RUN  1,  PTS.1-22  10/15/80 


' 


B 


i^UL  Lw  •  1* 

SEDUCED  PRjFILE  D A T 4 


POINT  24. 


V 

Y  / 

U 

T 

N 

INCHES 

DLL  TA 

FT/5EC 

DEG.F 

U/UE 

theta 

1 

.0043 

.  025 

8 . 4  9 

99.33 

.152 

.119 

2 

.0056 

.936 

5.67 

98.62 

.157 

.144 

3 

.  00  b4 

.944 

9.  °6 

58.14 

.181 

.  16  1 

4 

.00  77 

•  9  5  3 

*2.  60 

97.44 

.226 

.185 

5 

.  0  C  o  3 

.957 

14.13 

96.03 

.25o 

.  207 

6 

.0102 

.070 

16.66 

45.48 

.302 

.254 

7 

.0115 

•  U  7  6 

18.  39 

45.40 

.333 

.257 

8 

.0125 

.085 

20. 04 

94.75 

.36  3 

.280 

9 

.Cl  45 

.095 

22.40 

93.59 

.4  06 

.  320 

ID 

•  01  b4 

.112 

24 . 6c 

92 . 62 

.447 

.  354 

11 

•  01tt4 

.125 

26.  73 

90.60 

.4  64 

.425 

12 

.  9202 

.136 

28.49 

9C  .  1  2 

.514 

.  44  1 

13 

.0214 

.146 

29. 47 

89.13 

.533 

.476 

14 

.02  35 

.160 

30. 03 

88.51 

.560 

.495 

15 

.  025? 

•  17  2 

32.4, 

67.75 

.586 

.523 

lb 

.  02  74 

.187 

33.65 

6  6.56 

.613 

.  565 

17 

.  0292 

.  195 

34  .  87 

65.97 

.631 

.  587 

13 

.  03  55 

.2  42 

36.  70 

63.67 

.700 

.66  0 

19 

.  0425 

.285 

42.  G 1 

6  1.36 

.760 

.748 

20 

.04  57 

•  3  7  6 

4  4.75 

79.95 

.810 

.798 

21 

.  0554 

.  577 

4  6.76 

78.73 

.64  0 

.638 

22 

•  u  6  2  6 

.4  26 

48.42 

77.55 

•  6  7  6 

.88  1 

23 

•  L  6  5  6 

.474 

49.44 

77.C4 

.5  02 

.  899 

24 

.  0754 

.513 

50.95 

7  6.55 

.922 

.916 

2  5 

.  0825 

.561 

5  1.45 

75.96 

.940 

.537 

26 

.  0643 

•  6  C  £ 

5  2 . 64 

75.51 

.553 

.853 

27 

.  0  9  b  5 

.650 

53.12 

75.13 

.961 

.564 

28 

.  1C  2  4 

.047 

5  3  •  4o 

74.51 

•  9  66 

,87m 

29 

.1043 

.744 

53.93 

74  .  0  0 

.976 

.577 

30 

.1154 

.735 

54  .  2b 

74.7a 

.96  1 

.578 

31 

.  1227 

.835 

54.4c 

74.64 

.986 

.98  3 

32 

.1295 

.68  1 

54.60 

74.43 

.58b 

.592 

33 

.  14o3 

.955 

54 .97 

74  .  38 

.995 

.992 

34 

.1642 

1.117 

55.  16 

74.23 

.996 

.996 

35 

.1813 

1.234 

55.  16 

74.17 

.599 

.599 

3b 

.1954 

1.357 

55.26 

74.18 

1  .000 

.  999 

37 

.2163 

1.472 

55.  30 

74.1c 

1.001 

1.000 

38 

.  23  44 

1.545 

55.21 

74.13 

.999 

1.001 

39 

.2514 

1.710 

55.42 

74.16 

1 .003 

1  .000 

40 

.  2653 

1.632 

55.25 

74.15 

1 .000 

1.000 

41 

.  28  64 

1.545 

55.  35 

74.15 

1 .002 

1.000 

42 

.  3044 

2.971 

55.  37 

74.15 

1.002 

l.CPC 

43 

.  33 42 

2.274 

55.  31 

74.14 

1.001 

1.0D1 

44 

.  3647 

2.461 

55  .  24 

74.15 

l.OCu 

1  .000 

45 

.  3944 

2  .  b  6  3 

55.  3b 

74.14 

1 .002 

1  .  C01 

4b 

.  4245 

2 . 0  £  b 

55.  ?4 

74.14 

1 .0C2 

1 . 00  0 

47 

.  454  5 

3.052 

55.  34 

74.13 

1  .C02 

1.0C1 

48 

,  4846 

3.296 

55.25 

74.13 

1.000 

1.CC1 

49 

.  5146 

3.5C1 

55.31 

74.14 

1.0C1 

1.CC1 

50 

.  5445 

3.704 

55.31 

74.12 

1 .0C1 

1  .CC1 

51 

.  5744 

3.906 

55.21 

74.13 

.999 

1.001 

52 

.  6046 

4.113 

55.  35 

74.14 

1  .002 

1  .  0C1 

53 

I.9845 

7.376 

55  .  2. 

74.15 

.599 

1.000 

54 

1.5646 

10.644 

55.  12 

74.13 

.996 

1.001 

b  5 

2.0445 

1 3 . 4C8 

5  5.10 

74.14 

.597 

1.001 

56 

2.5242 

17.172 

54  .  9b 

74.15 

.994 

1  .OCD 

57 

3.004b 

20.44C 

54.01 

74.15 

.994 

1 .  cco 

Table  26. 


KL0M21X  TAPE.  4752R-  FILES  66-88 
R  u  N  N  0  •  1  ,  POINT 

BOUNDARY  LAYER  PROPERTIES 


FREE  STREAM  VELOCITY 
FREE  S  T  R  F  i“  TEMPERATURE 
WALL  TEMPERATURE 
-ALL  HEAT  FLUX 
FREE  STREAM  DENSITY 
FREE  STREAM  KINEMATIC  VISCOSITY 

density  of  fluid  at  m all 

KIn£MAT*C  VISCOSITY  OF  FLUID  AT  WALL 
WALL/FREE  STREAM  DENSITY  ratio 
LOCATION  REYNOLDS  NUMBER  (REX) 
INPUT  VALUE  OF  VELOCITY  DELTA 
INPUT  VALUE  OF  TEMPERATURE  DELTA 

calculated  delta 

DELTA  99.5%  INPUT 

displacement  thickness  (delstar) 

MOM  FNT  DM  THICKNESS  (THETA) 
ENERGY-DISSIPATION  THICKNESS 
ENTHALPY  THICKNESS 
SHAPE  FACTOR  12  ( DELSTAR/THETA ) 

SHAPE  FACTOR  32  ( E N E R G Y / T HE T A ) 

momentum  thickness  Reynolds  number 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMPEP 
SKIN  FRICTION  COEFFICIENT 
FRICTION  VELOCITY 
L  A  mi  OF  THE  WALL  CONSTANT  (K) 
LA*  OF  THE  WALL  CONSTANT  (C> 
WAKE  STRENGTH 

CLAuSERS  ’DELTA*  INTEGRAL 
CLAUSERS  ’G’  INTEGRAL 
isplacement  thickness  -  constant  density 

momentum  thickness  -  constant  density 

SHAPE  FACTOR  12  -  constant  density 


location  -X- 


f 

RUN  1,  PTS.1-22 

10/15/80 

9.  GRID 

NO.  2 

standard 

linear 

sublayer 

INTERPOLATION 

FUNCTION 

TO  WALL 

WALL  TO  Y  ♦ 

r 

5  6  •  3  6  6 

56. 366 

z 

7  o  .  3  I  5 

z 

1CD.92D 

z 

.  U4590 

z 

.  U  7  3  9  1 

z 

.0001674 

z 

.07093 

z 

.DCOIBjD 

z 

.  959b8 

z 

4601 4b. 57 

z 

.  c  1  D  j  G 

l 

.21000 

l 

.19500 

z 

.03634 

.03083 

z 

.01851 

.01925 

z 

.03163 

.03358 

z 

•  0DD93 

.00110 

z 

1 . 96282 

1.60150 

z 

1 . 70873 

1.74452 

z 

519.40 

840.1 1 

1019.50 

864 .98 

= 

.41000 

z 

5.0D00D 

- 

-.55717 

-.55061 

z 

5.70875 

3.49754 

z 

.03274 

.02973 

z 

.01877 

.01954 

z 

1 .74384 

1  .52137 

16. 40000 

2  =  CENTERLINE 

K  -  0.2  x  lo”6 


FROM 

35 


Table  27 


Co  £  Ltjrsj, 


XLDMOlX  TCPi.  4752=-  FILES  bb-B6,  PuN  1,  PTS.l-x2  10/15/60 


H  U  N  N  j  . 


POINT  9.  GRID  NO.  2 


PEOUCE  C  p  PC  F  i  L  E  0«T4 


: 


Y 

Y  / 

u 

T 

N 

INCHES 

OEL  T« 

FT/ SEC 

OEG.F 

U/UE 

ThE  T< 

1 

.0053 

.027 

9  .  Cp 

97.41 

.  160 

.  1  =  5 

2 

.0103 

.  05  3 

1  1  .  32 

95.30 

.201 

.  2P8 

3 

.0156 

.  p  6  p 

2  9  .  p  J 

92.91 

.4  16 

.  35  P 

4 

.0205 

.105 

29.  09 

91  .  PP 

.516 

•  P2D 

S 

.  02  Sp 

.  1  30 

32.51 

89.56 

.577 

.503 

6 

•  0  3  p  p 

.156 

35.57 

68.21 

.6  3  1 

.  562 

7 

•  p  3  3  6 

.  i  e  3 

38  .  Pp 

87  .  OP 

.be  1 

.  b  1  P 

8 

.  OPCt 

•  2ce 

PC.  3p 

86  .  pp 

.717 

.64  2 

9 

.  Op  Sp 

.233 

p  1  .  «9 

o  5 . 6  6 

.745 

.675 

10 

•  C  5  C  p 

.259 

p  2  .  7p 

o 5 . 00 

.776 

.704 

11 

.  05  5p 

.  2  0  p 

p  P  .  91 

6p  .  OP 

.797 

.747 

12 

.  C6p3 

.309 

46.  12 

83.20 

.  6  1  p 

.  76 P 

13 

.  065p 

.33c 

p  7  .  00 

83  .  ?p 

.634 

.79  1 

1  4 

•  0  7  0  p 

.  36  1 

p  6  .  12 

82.43 

.  c  5P 

.617 

IS 

.  07  53 

•  3  £  t 

p  6  .  9  3 

61.97 

.666 

.036 

1 1 

•  06  j  3 

.  p  1  2 

P9.P* 

ol  .  »3 

.878 

.644 

17 

.  08  55 

.P39 

53.17 

61.26 

.69  j 

.870 

ia 

.  w  9  u  P 

•  p  6  p 

3  0  .  70 

c  1  •  Du 

.901 

.661 

19 

.  09  55 

•  p  9  0 

3l.c2 

80. P7 

.9  14 

•  9CS 

2  0 

.1005 

•  lit 

5  1.9e 

30.?« 

.922 

.515 

2  1 

.  1  0  3  6 

.  1  P  L 

3  2  .  p  J 

bO  .25 

.930 

.414 

22 

.1122 

.570 

5  2  •  6p 

<3  C  .  0  3 

.9  3  7 

.924 

2  3 

.  12ufc 

.  t  1  9 

53.  Pp 

79 . 6o 

.948 

.931 

2  4 

.12  77 

.  o  5  i 

5  2  .  7p 

79.82 

.953 

.533 

25 

.1355 

.  t  9  5 

3P  .  22 

79.61 

.964 

.94  7 

2  fc 

.1425 

.731 

5p  •  7 o 

79 .08 

.971 

.566 

27 

.  1  5u2 

.770 

5P  .  67 

70.97 

.970 

.971 

23 

.15  76 

.60  6 

55  .  06 

76.96 

.977 

.571 

29 

.16  51 

.  6  P  7 

55  .  39 

76 . 7P 

.98  3 

.  90  1 

30 

.  172c 

.665 

55.33 

78.73 

.983 

.582 

31 

.1307 

.  927 

SS.  72 

?  6 . 67 

.969 

.904 

32 

.1575 

.96  2 

55.  9L 

78.57 

.992 

.98  9 

33 

.1955 

1  .pC3 

56.12 

76.52 

.99b 

.991 

3  « 

.  2025 

1.039 

56  .  29 

76.50 

.999 

.992 

35 

.2101 

1 . 0  7  o 

56.  3p 

78.37 

.999 

.  997 

36 

.2177 

1.117 

56.  ?b 

78 . 32 

1.000 

l.OCO 

37 

.  2256 

1.157 

56  .  PP 

76.25 

1.001 

1.0C3 

38 

.  232  3 

1.19  1 

56  •  bp 

78  .  20 

1.005 

1.005 

39 

.  2P  Jb 

1.22p 

5  6  .  p  7 

76.21 

1.002 

1.005 

4  0 

.  2«  73 

1.266 

5  6.63 

78.20 

1 .005 

1 . 0C5 

PI 

.  25  55 

1.310 

5  6.7b 

78.12 

1.007 

1.0C9 

<*2 

.  32  5 p 

1  .  bt  9 

5  6.65 

76.0o 

1  .  CC5 

1.010 

p  3 

.3911 

2.026 

36.  ®1 

78.07 

1  .  u  0  o 

1.011 

pp 

.  P6  5  p 

2.357 

56.  72 

73 . 06 

1 .00b 

1.011 

p  S 

.  5  3  5  7 

2 . 7  p  7 

56  .  62 

7  6.05 

1.008 

1.012 

p  b 

.  60  55 

3.105 

56.77 

78.03 

1.007 

1.012 

-7 

1 . pO  5  7 

5  .  1  6  c 

36  .  7c, 

78. Op 

1 .007 

1  .  b  1  2 

p  8 

1.1655 

8  *  «  Z  o 

5  6.67 

76. 03 

1  .005 

1.013 

P  9 

2  .  Op  5  5 

1  p  .  p  9  0 

36.  cb 

70.02 

1  .  C  CP 

1.013 

SO 

2 . 52  52 

12.950 

36.55 

78.  C2 

1.003 

1.013 

51 

3  .  pO  3  5 

1  3  .  P  1  3 

5  6.50 

78  .  Op 

1 .002 

1.012 

j 

j 


k. 


Table  27 


KLDM21X  TAPE  h  7  5  2  R  -  FILES  b6-86 

? 

RuN  1,  PTS.1-22 

10/15/80 

RUN  NO.  1.  POINT 

ic.  u  •>  i  r> 

NU.  2 

BOUNDARY  LAYER  PROPERTIES 

standard 

linear 

SUBLAYER 

INTERPOLATION 

FUNCTION 

TO  WALL 

WALL  TO  Y* 

FREE  STREAM  VELOCITY 

r 

56.477 

56.477 

FREE  STREAM  TEMPERATURE 

z 

78.495 

*all  temperature 

~ 

101 . 5UD 

wALL  HEAT  FLUX 

z 

.04690 

FREE  STREAM  DENSITY 

.  L7368 

FREE  STREAM  KINEMATIC  VISCOSITY 

.0001675 

DENSITY  OF  FLUID  AT  WALL 

z 

.07085 

KINEMATIC  VISCOSITY  OF  FLUID  AT  w  A  L  L 

z 

•G0018D4 

wAlL/FREE  stream  density  PATIO 

z 

. 959C1 

LOCATION  REYNOLDS  NUMBER  (REX) 

z 

460762.69 

INPUT  VALUE  OF  VELOCITY  DELTA 

z 

.  2  1  QUO 

INPUT  VALUE  OF  TEMPERATURE  DELTA 

z 

•  21 OGQ 

CALCULATED  DELTA 

z 

DELTA  e>9.5%  INPUT 

z 

.20000 

DISPLACEMENT  THICKNESS  (DELSTAP) 

z 

.03440 

.02993 

momentum  thickness  <theta> 

z 

.01839 

.01876 

ENERGY-DISSIPATION  THICKNESS 

z 

.03155 

.03263 

enthalpy  thickness 

z 

. DC  D  9  8 

.00111 

SHAPE  FACTOR  12  (DELSTAR/THETA  ) 

z 

1.67059 

1.59533 

SHADE  FACTOR  32  (ENFRGY/THETA  ) 

z 

1.71566 

1.75006 

MOMENTUM  THICKNESS  REYNOLDS  NUMBER 

z 

516.74 

527.04 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER 

z 

966.62 

640.60 

SKIN  FRICTION  COEFFICIENT 

z 

FRICTION  VELOCITY 

z 

LAw  OF  THE  WALL  CONSTANT  <K> 

z 

.41000 

L  A  OF  THE  WALL  CONSTANT  (C) 

z 

5. uODDO 

WAKE  STRENGTH 

z 

CLAuSERS  'DELTA'  INTEGRAL 

z 

-.51939 

-.53263 

CLAuSERS  'O'  INTEGRAL 

z 

5  .  o 4  50  5 

3.33696 

DISPLACEMENT  ThICk NESS  -  CONSTANT  DENSITY 

z 

.03076 

.02881 

momentum  thickness  -  constant  density 

z 

•  u  1  8  6  6 

.01905 

SHAPE  FACTOR  12  -  CONSTANT  DENSITY 

z 

1 .  b4832 

1 .51270 

LOCATION  -X- 

1  6.  *<0000 

2  =  *6  INCHES 

K  -  0.2  X  lo'1 

b 

FROM 

35 


Table  28 


KL  1>W2  1  A  TAP  l 

8  7  5  2  R  - 

QuK'  NO* 

1  . 

REDO 

CEO  profile  data 

Y 

Y/ 

Ij 

T 

INCHES 

DlLTA 

FT/ SEC 

DEC- .  F 

•  CCS! 

.  u  2  7 

10.83 

98.66 

.0108 

.352 

17,  7b 

95.77 

•  Gist 

.  379 

2  6.  33 

92.93 

•  32h7 

.108 

30  .  92 

91.35 

•  32  5  7 

.129 

38  .  22 

89.83 

.  0338 

.152 

36  .  92 

b8 . 62 

.  u  3  5  5 

.176 

39.85 

68.06 

•  08  u  7 

.238 

8  1  .  2  o 

66.87 

•  38  S  E 

.2  26 

83.09 

85.99 

.  l.505 

.253 

88.03 

85.06 

.  OE  St 

.  2  7  e 

8  5.83 

b  8 . 5  3 

.  .637 

.308 

86  .  73 

83.59 

•  .  6  3  7 

.329 

8  7.68 

5  3.06 

.  0738 

.352 

8  6.29 

82.76 

•  0  7  a  7 

.  3T9 

89,83 

62.21 

.  u  8  U  7 

.808 

5  0.13 

61.69 

•  u  S  5  5 

.82c 

50.  65 

31.01 

.  C9u5 

.853 

51  .  12 

61.03 

.0937 

.879 

51  .  72 

81  .  Ob 

.  Iww6 

.603 

5  2.  25 

60.60 

.  ITst 

•  52b 

52.77 

80.83 

.  1 1  2  fc 

.36  3 

3  3.1b 

60.19 

.120? 

•  o  3  3 

53. 

70.87 

.12  77 

.  o39 

36.56 

79.68 

.1356 

.  b7b 

56.62 

79.83 

.182? 

.713 

56  .  71 

79.33 

.15  0  2 

.  751 

58  .  9o 

79  .  1  o 

.157« 

.787 

55.  33 

79.17 

.1631 

•  62  6 

5  5.65 

79.08 

.1726 

.  06  3 

55.  70 

76.68 

.  18u3 

•  90  2 

55.95 

7b. 77 

.1876 

.936 

55.  9J 

78.62 

.1953 

.977 

56  .  Cb 

76.51 

.  2323 

1.212 

5  6.1b 

76.52 

.2131 

1.061 

6  6.8c 

78.58 

.21  78 

1.397 

56.2b 

78.59 

.  2256 

1  .  12o 

56.  tY 

78.81 

.  2328 

1.162 

5  6.65 

76.31 

.  2808 

1.202 

56.  59 

7e.  27 

.  28  78 

1.237 

56  .  67 

78.2b 

.  2555 

1.276 

56.  72 

78.23 

.  32  58 

1.627 

56.  89 

76.09 

.  39  32 

1.97b 

36.  63 

78.10 

•  86  3  3 

2.327 

56.69 

7  0  •  1  u 

•  53  56 

2  •  b  7 1 

36  .  67 

75.09 

.  62  57 

3 .  U2  9 

56.  ?8 

73.09 

1.3856 

5.829 

56.  ci 

78.11 

1.5657 

7.629 

56.  77 

7  8.11 

2.3836 

10.226 

56.7. 

70.11 

2 . 5252 

1  2  .  b  2  b 

56.57 

78.10 

3. .056 

1  5  .  u  2  b 

56.  53 

76.10 

FILES  66-8b,  RUN  J,  PTS.1-22 
POINT  1C.  C-RIL  NO 


U/u£ 

The  TA 

.165 

.123 

.315 

.  266 

•  86b 

.  378 

.587 

.  88  1 

.  6  G  o 

.  607 

•  6  5  8 

.  560 

.696 

.  585 

.731 

.6  36 

.763 

.674 

.781 

.718 

.809 

.  7  39 

.620 

.78  1 

.687 

.602 

.656 

.618 

.675 

.  e  3e 

.66  7 

.  66  3 

.697 

.891 

.903 

.  68  8 

.91b 

.  386 

.925 

.  909 

.938 

.916 

.98  1 

.926 

.963 

.980 

.956 

.98  9 

.968 

.961 

.969 

.96  1 

.973 

.971 

.979 

.971 

.985 

.976 

.986 

.985 

.991 

.  9es 

.990 

.995 

.992 

.999 

.998 

.  999 

1.000 

.993 

.996 

.998 

1.002 

1 .008 

1  .003 

1  .  u03 

i  .coi 

1.010 

1 .003 

1.009 

1  .008 

1.311 

1  .006 

1  ..17 

1  •  OCb 

1.317 

1.007 

1.017 

1.007 

1  .ul8 

1  .  u  06 

1.318 

1 .006 

1.317 

1 .005 

1.017 

1 .008 

1.017 

1  .002 

1.017 

1  .002 

1.317 

10/15/6C 


Table  28 


KL0M21X  TAPE  4  7  5  2  R  -  FILES  66-86,  PUN  1,  PTS.1-22  10/15/60 

RUN  NO.  1.  POINT  11,  10  NO,  2 


POUNDARY  LAYER  PROPERTIES 

standard 

LINEAR 

sublayer 

INTERPOLATION 

FUNCTION  FROM 

TO  WALL 

-ALL  TO  Y ♦ : 3  5 

FREE  STREAM  VELOCITY 

- 

56.458 

58.458 

FREE  STREAM  TEMPERATURE 

z 

76.267 

WALL  TEMPERATURF 

z 

97 . 1 7D 

WALL  HEAT  FLUX 

z 

. Q473D 

free  stream  density 

z 

.  07391 

free  stream  kinematic  viscosity 

z 

.0Dl,1674 

DENSITY  OF  FLUID  AT  WALL 

z 

.07141 

KINEMATIC  VISCOSITY  OF  FLUID  AT  « A L L 

z 

•DCC1779 

wALL/FRfE  STREAM  DENSITY  RATIO 

z 

.96609 

LOCATION  REYNOLDS  NUMBER  (REX) 

z 

593676.37 

INPUT  VALUE  OF  VELOCITY  DELTA 

z 

.37000 

INPUT  VALUE  OF  TEMPERATURE  DELTA 

z 

. 37000 

CALCULATED  DELTA 

z 

.30790 

DELTA  99.5*  INPUT 

“ 

• ODDOO 

DISPLACEMENT  THICKNESS  (DELSTAR) 

• 

.03958 

.03824 

MOMENTUM  THICKNESS  (THETA) 

z 

.02533 

.02544 

ENERGY-DISSIPATION  THICKNESS 

z 

.DM495 

.04529 

enthalpy  Thickness 

z 

.0 0144 

.00148 

Shape  factor  12  idelstar/theta  ) 

z 

1.56241 

1.50325 

SHAPE  factor  32  (ENERGY/THETA) 

z 

1.77452 

1.78073 

MOMENTUM  THICKNESS  REYNOLDS  NU  MB  E  P 

z 

737.24 

740.23 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER 

z 

1151.87 

1112.75 

SKIN  FRICTION  COEFFICIENT 

z 

.005100 

FRICTION  VELOCITY 

z 

3.00344 

LA*  OF  THE  WALL  CONSTANT  (K) 

z 

.41000 

LA*  OF  THE  WALL  CONSTANT  <C) 

z 

5.00000 

WAKE  STRENGTH 

-.07052 

CLAuSERS  ’DELTA'  INTEGRAL 

Z 

•  .  6  5  6  u  3 

-.71550 

CLAUSERS  ’G’  INTEGRAL 

z 

4. 73858 

4  .  17637 

DISPLACEMENT  THICKNESS  -  CONSTANT  DENSITY 

z 

.03597 

.03676 

MOMENTUM  THICKNESS  -  CONSTANT  DENSITY 

z 

.02563 

. 02574 

SHARE  FACTOR  12  -  CONSTANT  DENSITY 

z 

1.4C357 

1.42835 

LOCATION  -X- 

- 

20  •  4G0uD 

Z  =  CENTERLINE 

K  =  0.2  X  10’ 

6 

Table  29- 


MCM21X  T  6  P  t  4752R-  FILES  66-66,  RUN  1,  PTS.1-22  10/15/80 

RuN  NC.  1.  POINT  U.  GRID  NO.  2 

REDUCED  PROFILE  DATA 


Y 

Y/ 

U 

T 

U-UE 

INChlS 

delta 

FT/ EEC 

DEG.F 

U/UE 

theta 

UT  All 

U  t  ♦  ) 

T  (  ♦  1 

TO 

.  DC  4  3 

.314 

15.26 

94.41 

.26  1 

.  14b 

-14. 3b3 

5  •  06 D 

3 .  CO  1 

6.081 

•  u  1  u  E 

.334 

26.  12 

91.13 

.481 

.  320 

-10.100 

9.364 

6.570 

14.614 

•  ulbS 

.  054 

34  .  39 

89 . 39 

.586 

.412 

-8.013 

11.451 

8.468 

23.255 

.0222 

.372 

37.57 

66.30 

.643 

.470 

-  b .  9  5  5 

12.506 

9.649 

31.273 

.02  83 

.092 

39.  64 

67.26 

.66  1 

.525 

- b . 20  C 

13.263 

10.788 

38.655 

.0344 

.112 

4  1.62 

86.69 

.712 

.555 

-5. b06 

13.65b 

11.400 

46.436 

.14  0  3 

.131 

42 . 9t 

66.09 

.735 

.587 

-  5 . 1  bO 

14 . 304 

12.052 

56.737 

.  C4  b  4 

.  1E2 

44.54 

65.33 

.762 

.626 

*  4  ,  b  3  5 

14.62b 

12.863 

66.021 

•  DECS 

.171 

45.50 

64.92 

.776 

.649 

-4.316 

15.148 

13.327 

73.900 

•  05  c  6 

.19  0 

46.40 

64.63 

.794 

.661 

-4.01b 

15.446 

13.592 

62.481 

•  Ob  4  5 

.210 

47.  32 

64.32 

.609 

.68  1 

-3.709 

15.754 

13.964 

9c  761 

.  D  7  3  4 

.236 

4  9  .  Oe 

e3 . 56 

.822 

.721 

-3.460 

16.003 

14.811 

103. 30? 

•  u  c  2  6 

.ebb 

49.  3c 

63.12 

.844 

,744 

-3.030 

16.433 

15.266 

116. 244 

.  L  9  IE 

.  2  9  7 

50  .  19 

62.56 

.859 

.773 

-2.753 

16.711 

15.675 

126.765 

.10  06 

.  327 

51.17 

82 . 06 

.675 

•  9  DC 

-2.428 

17.036 

16.436 

141.567 

.1347 

.  3Sb 

51.6- 

6  1 . 6  7 

.666 

.621 

-2.216 

17.246 

16.864 

154. 3b9 

.11c? 

.IS  4 

52.69 

61.59 

.901 

.625 

-1.919 

17.544 

16.952 

166.327 

.1271 

.413 

6  3.07 

61.39 

•  90b 

.635 

-1.793 

17.671 

17.166 

176.847 

.  1  3o2 

.442 

5  3.  65 

60.99 

.916 

.857 

-1.567 

17.677 

17.605 

191. 648 

.  14  S3 

.47^ 

54.2b 

60.57 

.928 

.879 

-  1 . 398 

18.065 

16.064 

204.311 

.15-1 

.501 

54  .  71 

60.40 

.936 

.888 

-1.247 

18.217 

18.244 

216.831 

.164? 

.533 

5  5.  It 

60.15 

.944 

.901 

-1.097 

18.367 

18.524 

231.040 

.174? 

•  Ebb 

55  .  6c 

oC.CD 

.952 

.909 

-.926 

16.53b 

16.685 

245. 10« 

.16-2 

•  S  9  £ 

56. 0 3 

7  9.67 

.959 

.927 

-.607 

1 8 . b5b 

19.041 

259.176 

.  1  <?  4  1 

.631 

56.21 

79.55 

.9  62 

.933 

-  .  749 

18.715 

19.173 

273. 104 

.  2D47 

.  g  6  E 

66  .  c4 

79.34 

.968 

.944 

-.620 

18.643 

19.406 

268.016 

.2141 

.695 

56  .  4 5 

79.20 

.974 

.951 

-.502 

18.962 

19.550 

301.240 

.  224? 

.  7? b 

57.15 

79.13 

.976 

.955 

-.435 

19.028 

19.626 

315.448 

.  2  3  4  F 

.  76  3 

57.43 

79. C9 

.983 

.958 

-.  336 

19.127 

19.675 

330.361 

.  244E 

.  744 

57.65 

78.9b 

.986 

.964 

-  ■  2b9 

19.194 

19.815 

344.007 

.  2  5  4  E 

*  6  2  7 

5  7 . 6o 

79.00 

.967 

.  962 

-.257 

19.206 

19.771 

356.075 

.2742 

.907 

57.  94 

78.63 

.991 

.982 

-.171 

19.293 

20.175 

392.823 

.  3041 

.986 

38.  24 

7  8.48 

.996 

.990 

-.073 

19.390 

20.336 

427.852 

.  3244 

1.370 

58.  36 

78.47 

.996 

.990 

-.033 

19.430 

20.353 

463.445 

.  354b 

1  .  152 

58  •  36 

78 .34 

•  99b 

.997 

-.033 

19.430 

20.493 

496.896 

.  374S 

1.233 

58  .  4  j 

78.28 

.999 

1  .  ODD 

-.019 

19.445 

20.555 

533.926 

.  40  4  1 

1.313 

58.  53 

7e  .30 

1.0C1 

.  999 

.025 

19.488 

20.533 

566.533 

.  4243 

1.394 

58.44 

78.26 

1 .00.' 

1.000 

-  .COb 

19.457 

20.557 

603.985 

•  4  5  4  E 

1 .476 

58.  39 

76.27 

.994 

1 . 0C1 

-.022 

19.442 

20.562 

639.436 

.  4746 

1  .  5  E  £ 

5  8.  36 

78.27 

.994 

1.001 

-.025 

19.439 

20.562 

674.747 

.  S044 

1.636 

53 . 4U 

78.27 

.999 

1 .  C01 

-  .  0 1  B 

19.445 

20.568 

709.636 

.6343 

1.963 

58.  44 

78.26 

1.000 

1.000 

-.007 

19.456 

20.556 

85D. 176 

.  70  4- 

2.26  b 

56.46 

78 . 26 

1  .coo 

1 .001 

.002 

19.466 

20.574 

990.997 

•  60  4  5 

2.613 

59.4s 

78.27 

1  .  DCO 

1.CC1 

.006 

19.471 

20.562 

1131.819 

.  9045 

2.536 

38.50 

78.27 

1 .001 

1.001 

.013 

19.47b 

2D.  568 

1272.500 

1 . uC44 

3.262 

56  .  4c 

76.26 

1  .UOU 

1  .uOl 

.007 

19.471 

20.574 

1413.040 

1.6737 

5.426 

56.26 

78.27 

.997 

1.001 

-  .  0  b  6 

19.398 

20.568 

2350.395 

2.3373 

7.591 

5  9.2c 

78.26 

.996 

1  .  OCC 

-.078 

19.3eo 

20.556 

3286.173 

3.30-7 

9.759 

36.16 

76.2b 

.995 

1.CD2 

-  .  Ill 

19.363 

20.580 

4227.076 

Table  29 


KLDM2 1 X  TAPt  4752R-  FILES  06-88 

♦ 

RJN  1,  P  T  S . 1-22 

10/15/60 

RUN  NO.  1.  POINT 

12.  GRID  N 

C  .  2 

boundary  layer  properties 

standard 

LINEAR 

sublayer 

INTERPOLATION 

function 

TO  WALL  * 

all  to  y* 

FREE  STREAM  VELOCITY 

r 

58.768 

58.768 

FREE  STREAM  TEMPERATURE 

z 

77.852 

WALL  TEMPERATURE 

— 

9  b  .  1  b  0 

WALL  HEAT  FLUX 

— 

.0*4680 

FREE  STREAM  DENSITY 

~ 

.  0  7  3  o  6 

FREE  STREAM  KINEMATIC  VISCOSITY 

— 

.0001676 

DENSITY  of  fluid  at  wall 

~ 

.07123 

KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 

z 

.0001761 

WALL/FREE  STREAM  DENSITY  RATIO 

z 

.96670 

LOCATION  REYNOLDS  NUMB  £  R  (REX) 

z 

595661.68 

I NDuT  VALUE  OF  VELOCITY  DELTA 

z 

. S8000 

INPUT  VALUE  OF  TEMPERATURE  DELTA 

z 

. 58000 

CALCULATED  DELTA 

z 

.29432 

DELTA  99.5*  INPUT 

z 

. GOOGO 

DISPLACEMENT  THICKNESS  (DELSTAR) 

z 

.03805 

.03648 

momentum  thickness  itheta) 

z 

.02407 

.02417 

ENERGY-DISSIPATION  THICKNESS 

z 

.04266 

.04303 

enthalpy  thickness 

z 

.00142 

.00146 

SHAPE  FACTOR  12  (GELSTAR/THETA  ) 

z 

1.56103 

1.50952 

SHAPE  FACTOR  32  ( E NERG Y / T HE T A  ) 

z 

1.77260 

1.78078 

MOMENTUM  THICKNESS  REYNOLDS  NUMBER 

z 

702.71 

705.65 

displacement  thickness  Reynolds  number 

z 

1111.01 

1065.20 

skin  friction  coefficient 

z 

.005175 

FRICTION  VELOCITY 

z 

3.04152 

LA*  OF  ThE  WALL  CONSTANT  (K) 

z 

.41000 

LA*  OF  THE  WALL  CONSTANT  (C) 

z 

5. ODOuO 

WAKE  STRENGTH 

r 

-.08141 

CLAUSERS  ’DELTA*  INTEGRAL 

7 

-.62431 

-.67687 

CLAuSERS  ’ 3  *  INTEGRAL 

z 

4.58830 

3.94613 

DISPLACEMENT  THICKNESS  -  CONSTANT  DENSITY 

z 

.  L  34  4  7 

.03502 

momentum  thickness  -  constant  density 

z 

.02435 

.02446 

SHAPE  FACTOR  12  -  CONSTANT  DENSITY 

- 

1.41550 

1.43190 

LOCATION  -X- 

20 . 40000 

Z  -  *k  INCHES 

K  =  0.2  X  icf6 

FROM 

35 


Table  30 


K  L  D  4  2 1 X  TAPE 

47524- 

FILfS  66 

-68,  PUN  1,  PT  S • 1-22 

10/15/80 

PUN  NO. 

1  . 

POINT 

12 

• 

GRID  NO 

.  2 

SEDUCED  PPOFILE  0*TA 

Y 

Y/ 

U 

T 

U-UE 

INCHES 

DEL  TA 

FT/SEC 

OEG.F 

U/UE 

THETA 

utau 

uo 

T  (  ♦  ) 

YIO 

.  aa«3 

.015 

14.70 

89.63 

.250 

.  353 

-14.495 

4.633 

7.260 

6.162 

.0103 

.-35 

28  .  10 

91.65 

,478 

.  244 

-10.090 

9.236 

5.011 

14 . 700 

.  01  OO 

.-56 

34 . 4  — 

88. 97 

.586 

.  389 

-8.0D4 

11.324 

7.989 

24.092 

.  0222 

.  07fc 

37.80 

67.84 

.643 

.450 

-6.902 

12.427 

9.243 

31.634 

.0265 

.  J  9  7 

40.47 

66.58 

.685 

.518 

-6.022 

13.306 

10.646 

40.599 

.  0347 

.116 

42.  32 

65.95 

.720 

.  552 

-5.413 

13.915 

11.342 

49.421 

.0403 

.137 

43.52 

85.35 

.740 

.  584 

-5.021 

14.307 

12.006 

57.390 

.0465 

.156 

44.95 

64.76 

.765 

.618 

-4.548 

14.7eo 

12.666 

66.213 

.0525 

.176 

4  6. 25 

84.33 

.787 

.639 

-4.122 

15.207 

13.145 

74.751 

•  05b? 

.  2C0 

47.  14 

6  3.76 

.802 

.670 

-3.830 

IS. 498 

13.774 

83.574 

.  6  6  m  7 

.220 

4  7.94 

83.27 

.8  15 

.696 

-  3 . 5  b  7 

15.761 

14.316 

92.112 

.  0734 

.249 

4  9. 06 

o2.64 

.834 

.731 

-3.210 

16.118 

15.022 

104.492 

•  u  5  2  4 

.25- 

50.  2b 

62.2c 

.855 

.750 

-2.797 

16.531 

15.417 

117.299 

.2915 

.311 

5  1.07 

82.01 

.669 

.765 

-2.537 

16.792 

15.725 

130.249 

.10^5 

.342 

51.  96 

cl  .  4b 

.604 

.  794 

-2.246 

17.062 

16.334 

143.056 

.1094 

.372 

52.  58 

61. Cl 

.894 

.8  19 

-2.041 

17.287 

16.835 

155.721 

.  1 1  ol 

.401 

53.03 

o0.57 

.902 

.842 

-1.894 

1  7  •  4  3  4 

17.322 

166.101 

.1272 

.432 

53.84 

bO.  35 

.916 

.854 

-  1 . 626 

17.702 

17.567 

161.050 

.  13e2 

.463 

54  .  52 

80.25 

.927 

.86  — 

-1.403 

17.925 

17.673 

193.857 

.14  32 

.493 

55.03 

6  C  .  C  7 

.936 

.869 

-1.236 

18.093 

17.876 

206.665 

.15-2 

.52  4 

55.41 

79.66 

.942 

.891 

-1.112 

18.216 

18.329 

219.472 

.1641 

.556 

55.64 

79.51 

.950 

.899 

-.970 

1  8 . 35o 

18.492 

233.560 

.1741 

.592 

56  .  26 

79.34 

.957 

.409 

—  .  8  2  6 

16.503 

18.691 

247.790 

.1542 

.  b  2  6 

5  6.61 

79.10 

.963 

.922 

-  .  716 

18.613 

18.956 

262.162 

.1942 

.  oEO 

57.01 

79.73 

.970 

.925 

-  .  564 

18.744 

19.027 

276.392 

•  20  4  4 

.  6  9  b 

57.  32 

78.75 

.975 

.440 

-.464 

18.644 

19.336 

290.907 

.2142 

.  726 

57.50 

78.60 

.97  a 

.549 

-.423 

18.905 

19.504 

304.653 

.  22  -2 

.  762 

57.6o 

78.41 

.981 

.959 

-.369 

18.959 

19.718 

319.063 

.  234fc 

.  797 

57.76 

78.32 

.982 

.964 

-.341 

18.9e7 

19.816 

333.882 

.  24Ufc 

.631 

5  8  .  C5 

75.24 

.987 

.  968 

-.243 

19.065 

19.913 

346.112 

.  2547 

•  06  b 

58.  24 

78.14 

.99  1 

.974 

-.160 

19.149 

20.017 

362.485 

.  27  92 

.  949 

58.  3c 

77.97 

.993 

.983 

-.134 

19.194 

20.205 

397.349 

.  3042 

1.034 

58. 5c 

77.87 

.997 

.968 

-.067 

19.262 

20.323 

432.924 

.  32  96 

1.120 

58 . 79 

77.80 

1 .000 

.99  2 

-.001 

19.326 

20.398 

469.069 

.  3545 

1 .206 

b6  .  76 

77.77 

1.000 

.954 

- .  0U2 

19.327 

20 . 4  3D 

505.071 

.  3793 

1.289 

58.  E2 

77.67 

1 .001 

.999 

.010 

19.336 

20.541 

539.792 

.  40  4  1 

1.373 

58.67 

77.67 

1 .001 

.999 

.027 

19.355 

20.542 

575. C83 

.  4293 

1.459 

58.69 

77.64 

.998 

1.001 

-.033 

19.295 

20.576 

610.943 

.  4549 

1.546 

58.61 

77.65 

1  .  GOG 

1.000 

.006 

19.335 

20.566 

647.372 

.  4795 

l.o29 

58.  84 

77.66 

1  .-01 

.  999 

.018 

1 9. 34c 

20.551 

682.379 

.  5045 

1.714 

58.76 

77.64 

1.000 

1 .000 

-.Ou3 

19.32b 

20.570 

717.954 

.  6046 

2.054 

5  8.  84 

77.64 

1.001 

1.001 

.017 

19.34b 

20.575 

660. 398 

.  7043 

2.393 

58. 69 

77.64 

.996 

1.0c: 

-.031 

19.297 

20.575 

1002.272 

.  6  C  4  6 

2.734 

58.69 

77.64 

.996 

1.001 

-.031 

19.297 

20.574 

1145. 001 

.  90  43 

3.073 

58.7s 

77.6c 

.999 

,999 

-.012 

19.31b 

20.550 

1286.876 

1  .uC,43 

3.412 

58  .  62 

77.66 

.957 

.999 

-  .  056 

19.273 

20.550 

1429.177 

1 . o704 

5.676 

58.66 

77.65 

.996 

l.CDO 

-.041 

19.287 

20.569 

2377.048 

2.3374 

7.942 

53.4; 

7  7,6o 

.994 

.  999 

-.110 

19.219 

20.550 

3326.199 

3.0045 

1  0 . 2  0  6 

58.46 

77.64 

.995 

1 .001 

-.106 

19.222 

20.575 

4275.493 

Table  30 


KLCM21X  TAPE  4  7  5  2  R  -  FILES  66-96,  RUN  1,  PTS.l -22  10/15/80 


RUN  NO.  1.  POINT 

BUUNDAQY  LAYER  PPQPEPTIES 


13. 


6 -’’ID  N\ 


LINEAR 
INTERPOLATION 


TO  WALL 

WALL  TO 

free  streak  velocity 

r 

56.8D2 

58.802 

FREE  STREAM  TEMPERATURE 

— 

77.665 

WALL  TEMPERATURE 

z 

95. 71G 

WALL  HEAT  FLUX 

z 

•  D  <4  6  3  b 

free  stream  density 

z 

.  b  7  3  6  & 

FREE  STPE  *  KINEMATIC  VISCOSITY 

z 

.CCD1678 

DENSITY  OF  FLUID  AT  WALL 

z 

.  D  7  1  2  8 

KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 

z 

.GObl 779 

nALL/FREE  stream  density  ratio 

z 

.96751 

LOCATION  REYNOlDS  NUMBER  (REX> 

z 

595803.92 

INPUT  VALUE  OF  VELOCITY  DELTA 

z 

. 370DC 

INPUT  VALUE  OF  TEMPERATURE  DELTA 

z 

. 370uU 

calculated  DELTA 

z 

.29952 

DELTA  99. S*  INPUT 

z 

.00000 

displacement  thickness  <delstar> 

z 

.03916 

.03705 

momentum  thickness  <theta> 

z 

.02449 

.02958 

energy-dissipation  thickness 

z 

.64322 

.09372 

enthalpy  thickness 

z 

.60134 

.00139 

SHAPE  FACTOR  12  < DELSTAR/THETA ) 

z 

1.599DG 

1.50723 

SHAPE  FACTOR  32  (ENERGY/THETA) 

z 

1.76517 

1 .77899 

momentum  thickness  peynclds  number 

z 

715.13 

718.02 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER 

z 

1143.57 

1082.21 

SKIN  FRICTION  COEFFICIENT 

z 

•  0051 54 

FRICTION  VELOCITY 

z 

3.03460 

LAW  OF  THE  WALL  CONSTANT  (K) 

z 

.  4  1CD0 

LAW  OF  THE  WALL  CONSTANT  (C) 

z 

5.00000 

WAKE  STRENGTH 

z 

-.07979 

CLAUSERS  ’DELTA’  INTEGRAL 

r 

- . 64887 

-.69113 

CLAjSERS  ’G’  integpal 

*4. 9001  5 

9 . 05991 

SPLACEMENT  THICKNESS  -  CONSTANT  DENSITY 

z 

.03565 

.03567 

MOMENTUM  THICKNESS  -  CONSTANT  DENSITY 

z 

.02477 

.02967 

SHAPE  FACTO®  12  -  CONSTANT  DENSITY 

1 

1.43954 

1.93927 

LOCATION  -X 

m 

20.40000 

STANDARD 
SUBLAYER 
FUNCTION  FROM 


2  :  -6  INCHES 
K  =  0.2  X  10“6 


Table  31. 


I 


K  L  D  2 1  x  TAPE 

47524- 

FILES  66 

-66,  RUM  1,  RTS 

.1-22 

10/15/60 

=>UN  NO  • 

1  . 

POINT 

13 

. 

FRIO  MO 

.  2 

reducec  profile  data 

Y 

Y  / 

0 

T 

o-ut 

INCHES 

DlLT  A 

FT/SEC 

OEG.F 

U/UE 

THE  TA 

utau 

0(4) 

T  (♦) 

Y  (  ♦  ) 

.  0043 

.  c  1  4 

15. 74 

42.61 

.256 

.177 

-14.421 

4.95b 

3.565 

6.156 

•  0  1  u  6 

.035 

t  4  .  7  c 

yC.11 

.420 

.310 

-11.237 

8.  14J 

6.275 

15.114 

.0X65 

.  055 

32.  67 

es .  36 

.559 

.406 

-6.545 

10.632 

8.246 

23.502 

.-22? 

.  u7  4 

37.  15 

67.18 

.632 

.472 

-7.137 

12.241 

9 . 560 

31.607 

.02  66 

.096 

39.67 

66.45 

•  6  76 

.513 

-6.238 

13.14c 

10.381 

40.706 

.  0344 

.115 

4  1.61 

65.51 

.711 

.  565 

-5.600 

13.777 

11.435 

48.953 

.0406 

.  1  36 

43.36 

84.01 

.738 

.598 

-5.063 

14.294 

12.105 

57.768 

.0464 

.155 

44  .  1 1 

64.63 

.759 

.614 

-4.676 

14.701 

12.425 

66.014 

.0523 

.175 

45.61 

64.11 

.779 

.643 

-4.280 

15.097 

13.002 

74 .403 

•  05  o5 

.195 

46. 71 

63.59 

.794 

.671 

-  3 . 9  0  3 

15.394 

13.586 

83.218 

.0644 

.215 

47,  ko 

63.22 

.606 

.  69  2 

-3.730 

15.647 

14.000 

91 . 607 

•  c  7  3  3 

•  2“  5 

46.60 

62.66 

.630 

.  722 

-3.29b 

1 6.UE0 

14.612 

104.261 

.0624 

.277 

49.64 

d  2  •  2  7 

.54c 

.745 

-2.953 

16.425 

15.072 

117.910 

.  a  41  7 

.376 

5  0.04 

51.74 

•  b  6b 

.774 

-2.591 

16. 7e6 

15.662 

1 30.422 

.10  06 

.  3  3b 

51.95 

61.37 

.664 

.795 

-2.257 

17.121 

16.078 

143. D76 

.1094 

.365 

52.60 

81.04 

.  b  95 

.613 

-2.043 

17.334 

lb. 445 

155. 568 

.  1  1  0  1 

.394 

52.92 

60.43 

.900 

.844 

-1.939 

17.436 

17.076 

167.956 

.1272 

.42s 

53.71 

50.34 

.913 

.552 

-1.679 

17.69c 

17.232 

180.896 

.1361 

•  4  5  4 

54,16 

60.27 

.921 

.656 

-1.524 

1  7 .  e  5  3 

17.311 

193.551 

.14:2 

.463 

5  4,9b 

79.81 

.9  35 

.68  1 

-1.265 

18.112 

17.629 

206.489 

.154  1 

.515 

5  5.46 

79.62 

.94  3 

.697 

-1.095 

18.282 

16.156 

219.143 

.16-2 

.546 

55  .  76 

79.42 

.949 

.903 

-  .  996 

18. 361 

18.265 

233.503 

.17-2 

.56  2 

56.  21 

79.23 

.956 

.913 

-.653 

18.524 

16.479 

247.721 

.16-1 

.615 

5  6.64 

79 . 06 

.463 

.923 

-.713 

16.664 

16.670 

261 . 797 

.144? 

•  0  4  6 

57.01 

76.79 

.970 

.437 

-.591 

18. 7B7 

16.968 

276.158 

.2045 

•  b  6  3 

57.  30 

76  .  c  7 

.974 

.950 

-.496 

18.682 

19.215 

290.602 

.214? 

.715 

5  7.40 

76.50 

.976 

.953 

-  .  4  b2 

18.915 

19.292 

304.594 

.22-1 

.  74fc 

57.7  2 

78.41 

.982 

.959 

-.358 

19.019 

19.396 

318.670 

.23-3 

.762 

57  .  64 

78.32 

.964 

.964 

-.317 

19.060 

19.497 

333. 172 

.  24  4  6 

.  0  1  6 

56.  14 

78.28 

•  4  8  4 

.966 

-.220 

19.15b 

19.544 

347 . 674 

.  2545 

.65  0 

56.24 

73.16 

.990 

.972 

-.166 

19.191 

19.658 

361.893 

.2742 

.  9  32 

58.46 

78.01 

.994 

.981 

-.116 

19.261 

19.850 

397.011 

.  3342 

1  .w  1  6 

58.04 

77.65 

.996 

.990 

-.071 

19.306 

20.027 

432.556 

.  3297 

1  .  1C1 

56.67 

77.73 

.99b 

.996 

-.042 

19.335 

20.156 

466.812 

.  3544 

1.163 

58.73 

77.67 

.999 

1.000 

-.024 

19.353 

20.230 

503.931 

.  3794 

1.267 

58.  =4 

77.65 

1.CC1 

1.CC1 

.012 

19.369 

20.249 

539.476 

.  4342 

1 .  350 

53.01 

77.66 

1 .000 

l.OCO 

.003 

19.361 

20.234 

574.737 

.  4294 

1.434 

58.76 

77.69 

.999 

.999 

-.015 

19.362 

20.2ie 

610.567 

.45-6 

1.516 

58.67 

77.66 

.996 

.999 

-.043 

19.334 

20.217 

646.396 

.  47  95 

1.631 

56.  PC 

77.63 

l.COu 

.  999 

•  QUO 

19.37o 

20.21  3 

681.799 

.  5044 

1  .  b  6  4 

56.  62 

77.67 

1 .000 

1.000 

,006 

19.383 

20.226 

717.202 

.  6344 

2.016 

56.60 

77.66 

1.000 

1.000 

-.002 

19.375 

20.237 

859. 363 

.  7344 

2.35  2 

58.76 

77.67 

.999 

1 .000 

-.014 

19.363 

20.231 

1001.563 

.  6344 

2  .  e  °  6 

56  .  73 

77.66 

.999 

1 .000 

-.023 

19.354 

20.237 

1143.744 

.93-4 

3.-2  — 

56.61 

77.65 

l.OCu 

1 .001 

.003 

19.380 

20.249 

1265.925 

1  •  0  u  -  6 

3.354 

5  6  .  f  4 

77.67 

.496 

1  .  000 

-.033 

19.339 

20.224 

1428. 390 

1.6704 

6.577 

55.  53 

77.62 

.995 

1.CC2 

-.090 

19.287 

20.281 

2375.029 

2.3374 

7.604 

58.04 

77.63 

.995 

1  .002 

-.066 

19.289 

20.275 

3323.374 

3  ,  0C  4  6 

1  J  .  —  3  1 

58.52 

77.59 

.995 

1.004 

-.092 

19.2eS 

20.312 

4272.004 

Table  31 


HLDM21X 

TAPE 

4  7  5  ?R - 

FILES  66-86,  RuN  1, 

PTS.1-22  ID/15/80 

RuN 

NO  . 

1  . 

POINT  14. 

G°ir  NC.  2 

BOUNOARY  LAYER  PROPERTIES  STANDARD 

LINEAR  SU6LAYEP 

INTERPOLATION  FUNCTION  FROM 
TO  WALL  WALL  TO  Y  +  =  35 


FREE  STREAM  VELOCITY 
FREE  STREAM  TEMPERATURE 
WALL  TEMPERATURE 
WALL  HEAT  FLUX 
FREE  STREAM  DENSITY 
FREE  STREAM  KINEMATIC  VISCOSITY 
DENSITY  OF  FLUID  AT  WALL 
KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 
wALL/FREE  stream  density  RATIO 
LOCATION  REYNOLDS  NUMBER  (REX) 
INPUT  VALUE  OF  VELOCITY  DELTA 
INPUT  VALUE  OF  TEMPERATURE  DELTA 
CALCULATED  DELTA 
DELTA  99.5*  INPUT 

displacement  thickness  <oelstar> 
momentum  thickness  (theta) 
ENERGY-DISSIPATION  THICKNESS 
ENTHALPY  THICKNESS 
SHAPE  FACTOR  12  ( DE L S T A R / T H E T A  ) 
SHAPE  FACTOR  32  ( E NE P G Y / T HE T A  ) 

momentum  thickness  Reynolds  number 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBE  P 
SKIN  FRICTION  COEFFICIENT 
FRICTION  VELOCITY 
LAW  OF  THE  WALL  CONSTANT  (K) 
LA*  OF  THE  WALL  CONSTANT  (C) 
WAKE  STRENGTH 


95.410 
.  04760 
.07371 


•00U1676 
.07132 
.0C01777 
. 96755 
730931.25 
. 4  70  DC 
. 4700D 

»  36  500 
.04712 
.03165 
.05646 
•  DD 1 6  7 
1 .48879 
1.784D4 
948.01 
1411.40 
.  D  L  4  6  3  6 
2. 94936 
.  4  1 Q  c  0 
5 • 00000 


60.259 


. 34626 

.04684 

.03174 

.05662 

.00168 

1.47567 

1.78346 

950.95 

1403.29 


.  07755 


CLAUSERS  ’DELTA’  INTEGRAL 
CLAuSEPS  ’5*  INTEGRAL 
DISPLACEMENT  THICKNESS  -  CONSTANT  DENSITY 
MOMENTUM  THICKNESS  -  CONSTANT  DENSITY 
SHAPE  FACTOR  12  -  CONSTANT  DENSITY 


-.65028  -.92285 

5.62503  5.46666 

. D4  3  5  3  .04517 

. D  3 1 9  7  . 032C7 

1.36158  1.40832 


LOCATION  -X-  24.40000 

2  r  CENTERLINE 
K  =  C.2  X  10"6 


Table  32 


K  L  OH  2  1  x  TAPE  47529-  FILES  66-88,  »UN  1,  PTS.1-22  10/15/60 


PuN  NU . 


POINT  m. 


OR  1 0  NO*  2 


PE 01) C E D  PROFILE  OATA 


y 

INCHES 

Y/ 

OlLT  A 

0 

FT/  SEC 

T 

OEG.F 

U/UE 

theta 

U-Ul 
UT  AO 

U  (  ♦  1 

T  (  ♦  1 

V  (  *  ) 

.  OC  38 

.01^ 

15.  33 

92.13 

.259 

.162 

-15.234 

5.197 

3.484 

5.298 

.  00  SI 

.019 

17.99 

91  .08 

.269 

.260 

-14.516 

5.915 

4.566 

7.C96 

•  CO  SB 

.  u  1  6 

19.76 

90.69 

.321 

.265 

-  1  3 . 6  b  6 

6.56s 

5.060 

6 . 064 

.  00  7C 

.ol9 

22.  99 

9C.C9 

.381 

.295 

-12.653 

7.  776 

5.638 

9.724 

.  00  7  P 

.021 

25.  C 9 

89.63 

.915 

.  321 

-11.942 

8.489 

6.126 

10.830 

.0096 

.02  6 

29.  C 7 

68.99 

.982 

.  359 

-10.574 

9.657 

6.657 

13.320 

.CUE 

.030 

30.  7b 

68.97 

.510 

.  385 

-10.003 

10.426 

7  .  366 

15.257 

.01  IP 

.032 

31.66 

a  €  .  2  0 

.529 

.800 

-9.628 

10.603 

7.650 

16.363 

.0190 

.0  36 

39.  25 

37.53 

.566 

.437 

-6.817 

11.614 

8.352 

19.406 

.01  SB 

.09  3 

35  .  59 

£7.13 

.591 

.4  59 

-8.364 

12.067 

8.779 

21.e96 

.01  79 

.  u  9  9 

36.  £7 

66.66 

.612 

.486 

-7.931 

12.500 

9.277 

24.801 

.0197 

.  05  9 

36 . 03 

66.93 

.631 

.495 

-7.536 

12.694 

9.529 

27.290 

.021? 

.  05 o 

38 . 67 

ob  .  1  6 

.692 

.514 

-7.321 

13.110 

9.612 

29.365 

.  02  32 

•  M  6  4 

39  .  2a 

85.92 

.652 

.527 

-7.113 

13.316 

10.070 

32.131 

.  0299 

.06  6 

39. 92 

6  5.63 

.662 

.532 

-6.697 

13.534 

10.163 

34.463 

.02  72 

•  u  75 

90.67 

65.65 

•  67s 

.  542 

-6.640 

13.791 

30.349 

37.664 

.0267 

.  079 

90.96 

B  5  .  5  2 

.680 

.  545 

-6.537 

1 3 . 694 

10.490 

39.739 

•  0  3  sC 

.  -9b 

92.  3a 

69  .  =5 

.703 

.586 

-6.061 

14.370 

11.202 

46.453 

.  0920 

.115 

93.7] 

89.30 

.725 

.617 

-5.609 

14  .  b 22 

1 1 .786 

56.135 

.09  29 

.139 

9  5.  06 

69.09 

.796 

.631 

-5.146 

15.285 

32.055 

67.679 

.  0  E  h  F 

.150 

95.66 

63.65 

.71  1 

.651 

-4.875 

15.556 

12.435 

75 . 840 

.0620 

.170 

96.59 

63.33 

.773 

.671 

-  4  .  b  3  3 

15.796 

12.617 

85 . 799 

•  06  6  £ 

.159 

9  7.36 

63.09 

.766 

.68  7 

-4. 3b7 

16.064 

13.119 

95 . 205 

.07  30 

.206 

96.10 

a  2 . 8  7 

.796 

.696 

-4.123 

16.306 

13.304 

103.760 

.  L  2  2  2 

.225 

98.75 

a  2  •  6  9 

.610 

.709 

-3.869 

16.542 

13.548 

113.739 

•  OfceS 

.29  3 

99.9b 

62.19 

.621 

.734 

-3.663 

16.766 

14.021 

122.868 

.C9-.9 

.260 

50.15 

62.17 

.632 

.735 

-3.428 

17.003 

14.046 

131.306 

.1012 

.  2  7  9 

50.63 

82.20 

.690 

.733 

-  3 . 2b6 

17.165 

14.014 

140.850 

.  1 C  a  6 

.298 

51.15 

81.7fa 

.899 

.758 

-3.076 

17.355 

14.477 

150.532 

.1199 

.315 

51.67 

e  1 . 5  V 

.65a 

.767 

-2.511 

17.521 

14.662 

158.970 

.1223 

.335 

52.06 

6  1.93 

.669 

.776 

-2.775 

1  7  .  e5b 

14.831 

169.205 

.1293 

.359 

5  2.6a 

81.26 

.679 

.785 

-2.576 

17.655 

15.007 

176.868 

.1960 

.900 

53.67 

60.59 

.699 

.825 

-2.166 

18.265 

15.770 

201 . 967 

.1637 

.999 

59. 99 

oC.15 

.913 

.  647 

-  1 . 7  b  6 

1 8.64b 

16.189 

226.469 

.1812 

.997 

58.65 

79.85 

.929 

.664 

-1.550 

18.bB2 

16.503 

250.675 

.  19o9 

.595 

56.61 

79.50 

.539 

.683 

-1.239 

19.192 

16.872 

275.157 

.2163 

.593 

57.21 

7  8. 98 

.999 

.912 

-1.032 

19.399 

17.427 

299.225 

.  239? 

.69? 

57.  6b 

79.76 

.560 

.524 

-.806 

19.o23 

17.661 

323.984 

347.083 

.  2509 

.6  67 

3  0.9m 

7  8.6a 

.970 

.929 

-.617 

19.814 

17.744 

.  26  9] 

.737 

56.7b 

78.36 

.97S 

.946 

-.502 

19.929 

18.082 

372.257 

.2259 

.76  3 

59.  19 

76.12 

.982 

.960 

-.364 

20.067 

18.339 

395.495 

.  3090 

.o33 

59.96 

77.87 

.987 

.974 

-  .  2  b  3 

20.166 

18.602 

420.530 

.  33  37 

.919 

5  9.69 

77.75 

.99  1 

.980 

-.191 

20.240 

18.734 

461.611 

.  36  93 

.996 

59.8b 

77.69 

.995 

.987 

-.102 

20.329 

IB. 850 

5D3.936 

.  3993 

1  .  u  0  0 

bO  .  08 

77.51 

.997 

.994 

-.Cel 

20.370 

18.990 

545.432 

.  92  92 

1.162 

oC.  09 

77.92 

.997 

.999 

-.057 

20.374 

19.083 

566.769 

.  9536 

1.293 

60. 27 

77.90 

1.000 

1.000 

.004 

20.435 

19.103 

627.732 

.  9  2  39 

1  .  326 

60. 29 

7  7.79 

1  .coo 

1.000 

-.007 

20.42m 

19.113 

669.365 

.  5192 

1.909 

6C.  ?9 

77.90 

1.000 

1.000 

-  •  0  u  6 

20.42s 

19.102 

7  1 1 .276 

.  59  36 

1.990 

bO.  30 

77.90 

1.001 

1  ,  u  u  0 

.014 

20.445 

19.1C6 

752.218 

.  57  36 

1.572 

60.23 

77.9] 

1  .000 

.999 

-.009 

20.422 

19.090 

793.714 

.  60  39 

1.655 

60.22 

77.90 

.599 

l.OCO 

-.013 

20.416 

19.103 

835.348 

.  69  9  3 

2.313 

60.29 

77.90 

1.001 

1.000 

.010 

20.441 

19.102 

1167.866 

1.0e39 

2.970 

60.27 

77.39 

1 .000 

1  .  coo 

.003 

20.434 

19.108 

1499.277 

1  .  32  93 

3.626 

60.  ?2 

77.39 

.999 

1  .  COG 

-.012 

20.419 

19.113 

1831 . 795 

1.569] 

9.2  85 

60.  Is 

77,90 

.998 

l.OCO 

-.036 

20. 395 

19.102 

2163.484 

1.6099 

9.999 

60.16 

77.39 

.998 

1  .  OCO 

-.032 

20.399 

19.108 

2495.863 

2.0990 

5.600 

60.12 

77.39 

.996 

1.000 

-.048 

20.383 

19.108 

2827.275 

2.2B36 

6.257 

60. 00 

77.38 

•  99b 

1.001 

-.089 

20.342 

19.120 

3158.666 

2 . 52  36 

6.915 

59 . 96 

77.36 

.995 

1.001 

-.101 

20.331 

19.125 

3490.928 

2 . 7693 

7.579 

59.  °m 

77  .  38 

.995 

1.001 

-.110 

20.321 

19.126 

3823.56« 

3.0037 

0.229 

59. 96 

77.35 

.995 

1.002 

-.095 

20.336 

19.149 

4154.719 

Table  32 


KL0M21X  TAPE  4752R-  FILES  b6-88,  RUN  1 ,  PTS.1-22  10/15/60 

RUN  NO.  1.  POINT  15.  0 5 1 0  N 0 .  2 


boundary  layer  properties  standard 

LINEAR  SUBLAYER 

INTERPOLATION  FUNCTION  FROM 
TO  WALL  WALL  TO  Y*  =  35 


FREE  STREAM;  VELOCITY 
FREE  STREAM  TEMPERATURE 
WALL  TEMPERATURE 
kALL  HEAT  FLUX 
FREE  STREAM  DENSITY 
FREE  STREAM  KINEMATIC  VISCOSITY 
DENSITY  OF  FLUID  AT  WALL 
KINEMATIC  VISCOSITY  0  F  FLUID  AT  WALL 
WALL/FREE  S  T  R  E  A  M  DENSITY  RATIO 
LOCATION  REYNOLDS  NUMBER  (REX) 

Input  value  of  velocity  delta 

INPUT  VALUE  u  F  TEwPERATURE  DELTA 

calculated  DELTA 

OELTa  99. 5*  INPUT 

displacement  thickness  <delstar> 
momentum  thickness  itheta) 
energy-dissipation  thickness 
enthalpy  thickness 

SHAPE  FACTOR  12  ( DELSTAR/THE TA  ) 

SHAPE  FACTOR  32  (ENEPGY/THETA  ) 
momentum  thickness  Reynolds  numbep 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER 
SKIn  FRICTION  COEFFICIENT 
FRICTION  VELOCITY 
LA*  OF  THE  WALL  CONSTANT  (K) 
LA*  OF  THE  WALL  CONSTANT  (C> 
WAKE  STRENGTH 


64.616 
77.361 
9  5 . 4  1  0 
.  04710 
.07372 
.0Dul676 
.07132 
.0001777 
.96752 
1 172921. 70 
. 610DC 
. 66000 


.  o  0  0  C  0 
.06656 
.04602 
.06234 
.00239 
1.4461  7 
1 .78910 
1463.04 
2144.73 
.  004089 
2.97952 
.410C0 
5.00000 


o4 . e 1 6 


.49433 

.0667m 

.04622 

.06248 

.00239 

1.44412 

1.76471 

1489.26 

2150.67 


.1656  3 


CLAUSERS  'DELTA*  INTE5PAL 
CIAUSEDS  'G'  INTEGRAL 
DISPLACEMENT  THICKNESS  -  CONSTANT  DENSITY 

MOMENTUM  THICKNESS  -  CONSTANT  DENSITY 

SHAPE  FACTOR  12  -  CONSTANT  DENSITY 


1.26001  -1.39997 

8.37362  8.36686 

.06151  .06436 

.04648  .04667 

1.3234C  1.37880 


LOCATION  -X-  36.4000C 


Z  :  CENTERLINE 
K  —  3.2  X  10‘6 


Table  33 


SLC-aIx  TAPE.  47S2R-  FILES  66-88,  RbN  1,  PTS.1-22  10/1S/80 

Sun  50.  1.  PGIST  15.  GRID  SO.  2 


REDUCED  P=CFILE  DATA 


Y 

Y/ 

U 

T 

iscmls 

DELTA 

FT/ SEC 

DEG.  F 

b/UE 

.0053 

.011 

2  0  .  u  6 

90.66 

.310 

.  CO  6  3 

.  u  1  3 

2  2.  74 

90.34 

.351 

.  0075 

.  w  1  b 

27.03 

39.55 

.4  17 

.  OC  o' 

.017 

2e.  72 

89.22 

.44  3 

•  00  5  3 

.019 

30.43 

88.85 

.469 

.0111 

.023 

33.45 

6  6.43 

.516 

.0125 

.?2i 

35.11 

88.05 

.642 

.0137 

.026 

36.  17 

67.75 

•  55a 

.015? 

.031 

37.49 

87.30 

.676 

.01  7  9 

.03e 

38 .97 

66.81 

.601 

.0105 

.  U  4  J 

39.  4 0 

6  6.67 

.6  09 

.0211 

.04  3 

40.15 

8  6.36 

.  6  1  9 

.  022  7 

.  u  4  6 

40. 5 0 

66.03 

.631 

•  02  46 

.  L-ft 

4  1.  3b 

65.95 

.  6  3  0 

.  u  2  6  7 

.  u  5  4 

41.65 

6  5,66 

.64b 

.C2o7 

.058 

42.45 

65.72 

.655 

.  0302 

.061 

42.6  5 

85.67 

.659 

.  03c  7 

•  u  7  M 

44  .  C5 

o  5  •  0  5 

•  6  6  0 

.  04  33 

.  0  c  6 

46. 03 

84.7m 

.696 

•  u  5  U  4 

.102 

45  .  90 

a  4  .  m  7 

.  7  05 

..So? 

.115 

46.73 

64.11 

.721 

.063? 

.12  9 

47.51 

6  3.73 

.733 

.  .  7  .  w 

.142 

4  =  .  1  0 

e  3 . 6  4 

.743 

.  C  7o  5 

.155 

4  6.65 

6  3.50 

.751 

.0533 

.169 

M  9  .  5„ 

63.31 

.764 

.  0905 

.183 

4  9.6o 

63.03 

.765 

.09  64 

.195 

50.  53 

82.86 

.78  0 

.  1035 

.209 

5  0.  94 

62.76 

.766 

.1105 

.224 

51.46 

6  2.56 

.754 

.1164 

.2  36 

52.03 

62.49 

.603 

.12  37 

.250 

52.  '3 

62.41 

.610 

.1307 

.264 

S3.  11 

62.23 

.6  15 

.1473 

.256 

54.1m 

£1.79 

.  6  35 

.1051 

.334 

5  5.  33 

61.57 

,65m 

.1825 

.  369 

56. 07 

61.19 

.865 

■  2  0  c  7 

.  4  C  6 

57.11 

60.51 

.681 

.2176 

.  440 

6  7.60 

6  0.47 

.6  52 

.2  3c7 

.477 

58.  7C 

60.15 

.907 

.  252  5 

.511 

69 . 4m 

79. Ab 

.517 

.  2’  0  5 

.547 

6  0  .  1  6 

79.69 

.526 

•  28  76 

.562 

6  0 . 60 

79.71 

.939 

.  30  33 

.61b 

fal  .  31 

79.18 

,94b 

.  35  52 

.719 

62 . 64 

78.66 

.966 

.  4055 

.  o20 

63.56 

76.15 

.961 

.  4  5  3  4 

.  521 

64  .  Oc 

77.  e3 

,565 

.  50  5  3 

1.022 

0  4  ,  60 

77.72 

.996 

.  55  55 

1.124 

64  .  73 

77.59 

.959 

.6056 

1.225 

6  4,88 

77.49 

1  .Ml  1 

.  o5  36 

1 .  32o 

6  4.51 

77.36 

1  .  c  0  U 

.  70  5  3 

1.4?7 

04  ,  Am 

77.33 

1 .000 

•  7  5  3  4 

1.528 

64 , 60 

77.39 

1.000 

.  8054 

1.629 

0 4  ,  77 

77.37 

.599 

1 . 02  56 

2  .  u  7  5 

64 . 79 

77,40 

1.000 

1.2451 

2.519 

D  4  .  80 

77.39 

1.001 

1.4634 

2 .564 

b4  .  6  M 

77.35 

1  .000 

1.6851 

3.410 

O  4  ,  8  M 

77.38 

1  .ECO 

1  .  VC  =2 

3  .  e  5  4 

64  .  7] 

77.3a 

.996 

2.1256 

4.300 

6  4,7c 

77.38 

.995 

2. 3453 

4  •  7  4  14 

64.7c 

77.36 

.999 

2  .  56  52 

5.165 

64.71 

77.3a 

.958 

2.7851 

5  .  e  34 

64  .  70 

7  7.40 

.956 

3.0057 

6  .  u  6  0 

64  .  76 

77.37 

.999 

U-bE 


T  H  F  T  A 

UT  AU 

U  (  ♦  ) 

7  (  »  ) 

Y  (  ♦  ) 

.247 

-15.016 

6.  73b 

4.616 

7.4MB 

.28  1 

-14.123 

7.631 

5.490 

8 . 64S 

.325 

-12.662 

9.072 

6  .  340 

10.941 

.  34  3 

-12.113 

9.641 

6.702 

11.919 

.  364 

-11.541 

10.212 

7.103 

13.037 

.  387 

-10.527 

1 1.227 

7.561 

15.552 

.4  06 

-9.570 

11.78m 

7.970 

17.509 

.425 

-9.615 

12.136 

8.296 

19.165 

.450 

-9.173 

12.561 

8.787 

21.701 

.477 

-8 .6  74 

23.080 

9.313 

25.054 

.465 

-8.503 

13.251 

9.463 

27.290 

.  501 

-6.276 

13.M76 

9,779 

29.526 

.618 

-b .026 

13.726 

1C. 104 

31.761 

.  525 

-7.872 

13.682 

10.24b 

34.416 

.529 

-  7 . 706 

14.0Mb 

10.320 

37.351 

.537 

-  7  .  5u7 

14.24c 

10.492 

40.145 

.546 

-7.42b 

14.326 

10.654 

42.241 

.  575 

-6.971 

14.783 

11 .223 

51.324 

.  552 

-6.640 

15.11m 

11.553 

60.546 

.607 

-  6 . 3a  1 

1  5  .  m  3  3 

11.642 

70.467 

.  b27 

-6.070 

15.66m 

12.235 

75.271 

.648 

-5.807 

15.947 

12.646 

68.772 

.65  3 

-5.591 

16.163 

12.747 

96.414 

.661 

-5.412 

lb. 342 

12.896 

106.938 

.67  1 

-5.142 

16.612 

13.10b 

116.440 

.687 

-5.021 

16.733 

13.406 

126.500 

.  b96 

-4.79b 

16.958 

13.590 

1 34 . 745 

.701 

-4.657 

17.05b 

13.694 

144.666 

.712 

-  4 . 4  6  3 

17.270 

13.909 

154.587 

.717 

-4.284 

17.470 

13.990 

162.691 

.721 

-4.124 

17.630 

14.074 

172.892 

.731 

-3.926 

17.82b 

14.274 

182.673 

.756 

-3.582 

18.172 

14.751 

205. e69 

.  763 

-3.164 

16.57C 

14.985 

230. 741 

.  769 

-2.935 

18.819 

15.394 

255.055 

.610 

-  2 . 5  6  5 

19.169 

15.811 

280.486 

.629 

-2.355 

19.358 

16.182 

304 . 101 

.846 

-2.034 

19,720 

16.523 

329. 393 

.862 

-  1 . 8  u  4 

19.950 

16.836 

352.668 

.872 

-  1  • 5o2 

20. 192 

17.023 

378.020 

.671 

-1.327 

20.427 

16.996 

401.914 

.900 

-1.17b 

20.576 

17.570 

426.647 

.929 

-.730 

21.024 

18.138 

496.374 

.957 

-.422 

21.331 

18.690 

566.660 

.575 

-  .  2«b 

21.506 

19.040 

636. 386 

.96  1 

-.079 

21.675 

19.151 

706. 113 

.988 

-.025 

21.72m 

19.294 

776.259 

.594 

.023 

21 . 776 

19.400 

846,266 

1  .  GOO 

- .  Cl  3 

21.751 

19.524 

916.132 

1.000 

,006 

21.761 

19.519 

985.579 

1  .000 

-.005 

21.745 

19.515 

1055.566 

1,001 

-.016 

21.737 

19.533 

1125.462 

.  999 

-.009 

21 . 74m 

19.502 

1433.144 

1 .000 

.013 

21  .767 

19.514 

1739.859 

1  .  mC  J 

.007 

21.761 

19.514 

2047.691 

1 , 0  C  c 

-.006 

21.746 

19.520 

2355.383 

1.000 

-.036 

21.716 

19.520 

2662.237 

1.000 

-.019 

21.735 

19.520 

2970.208 

1  .000 

-.019 

21.734 

19.526 

3277.202 

1 .  oco 

-.034 

21.72c 

19.520 

3584.475 

.  999 

-.036 

21.716 

19.502 

3891 . 748 

1.001 

-.018 

21  .736 

19.539 

4 1 99 ,999 

Table  33. 


KLUM21X  TAPt  4  7  5  2  R  -  PILES  66-88 
RuN  NO.  1.  POINT 

BOUNDARY  LAYER  PROPERTIES 


FREE  STREAM  VELOCITY 
PREE  STREAM  TEMPERATURE 

WALL  temperature 

WALL  HEAT  FLUX 
FREE  STREAM  DENSITY 
FREE  STREAR  KINEmATIC  VISCOSITY 
DENSITY  OF  FLUID  AT  WALL 
KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 
»AlL/FREE  STREAM  DENSITY  PATIO 
LOCATION  REYNOLDS  NUMBER  (REX) 
IN°uT  VALUE  OF  VELOCITY  DELTA 
INPUT  VALUE  OF  TEMPERATURE  DELTA 
CALCULATED  DELTA 
DELTA  99. 5%  INPUT 

displacement  thickness  (Delstar) 
momentum  thickness  <theta> 
energy-dissipation  thickness 

ENTHALPY  THICKNESS 
SHAPE  FACTOR  12  (OELSTAR/THETA ) 
SHAPE  FACTOR  32  (ENERGY /THETA ) 
momentum  thickness  Reynolds  numbep 
DISdLACEMEnT  thickness  REYNOLDS  NUMBER 
SKIN  FRICTION  COEFFICIENT 
friction  VELOCITY 
LAw  OF  The  wall  CONSTANT  ( K ) 
L  A  n  OP  The  WALL  CONSTANT  (C> 
WAKE  STRE  NOTH 

CLAuSERS  ’DELTA’  INTEGRAL 
CLAJSERS  ’G’  INTEGRAL 
displacement  thickness  -  constant  density 

momentum  thickness  -  constant  density 

SHAPE  factqf  12  -  constant  density 


LOCATION  -X- 


♦ 

RUN  1,  PTS.1-22 

10/15/60 

17.  cDir 

N  C  .  2 

standard 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNCTION 

TO  WALL 

WALL  TO  Y  ♦ 

r 

65.395 

t>5 . 395 

z 

77.656 

z 

95.25C 

Z 

. U464G 

z 

.07457 

z 

. CCul 656 

z 

. D722D 

z 

. 0001 755 

z 

.96830 

z 

1196573.20 

z 

. 61000 

z 

.  o  6  D  U  D 

z 

.50294 

z 

. 5200C 

z 

.06571 

. 06624 

z 

.04595 

.04616 

z 

.08254 

.08261 

z 

.00237 

.00237 

z 

1.42991 

1.43428 

z 

1 .79617 

1.7887  1 

z 

1510.56 

1518.23 

z 

2159. 96 

2177.57 

z 

.0041  1  1 

z 

3.013D0 

z 

.41000 

z 

5 .  uUOOO 

. 1 3500 

Z 

-1 .23727 

-1 . 38642 

z 

7.98431 

8 . 1  2  6  C  1 

z 

.06017 

.  06  3  o  8 

z 

.04639 

.04663 

z 

1.29716 

1  .  36995 

36. 40000 

z  =  -6  INCHES 
K  =  0.2  X  ID"* 


FROM 

35 


Table  34 


MDM21*  TARE  4  7  5  2  P  —  FILES  b6-B6,  RUN  1,  PTS.1-22  10/15/8C 

SuNNS.  1.  POINT  17.  GRID  NO . 


RF  DUCEO  PROFILE  Da TA 


Y 

Y  / 

u 

T 

N 

INCHES 

DELTA 

F  T/ SEC 

DEC  .F 

U/UE 

1 

.  ut'bZ 

.012 

26  .  66 

0  9 , 6  4 

.4  11 

2 

.  DC  7 5 

..14 

29  .  24 

85.12 

.44  7 

3 

.03s3 

.01b 

30.  94 

88.66 

.473 

4 

.2098 

.015 

33.  53 

88  .  S5 

.513 

5 

.2106 

■  0  2  0 

34.41 

66.34 

.526 

6 

.0121 

..23 

36.  23 

67.87 

.554 

7 

.01  it 

.026 

37.47 

67.37 

.573 

8 

.  0 1  «  3 

•  026 

38  .  10 

67. 25 

.583 

9 

.  01  bS 

•  *j  3  2 

39.  22 

b6.52 

.603 

1C 

.0165 

.036 

40.  Od 

66.60 

.616 

1  1 

.  02l-6 

.  .35 

40.57 

0  6  .  3  6 

.626 

12 

.  w2  2  2 

.  0  «  3 

41.  72 

66  .  Ob 

.6  38 

1  3 

.02  35 

..4  3 

4  1.59 

8  6.04 

•  6  4  2 

14 

*  02  r>  6 

..50 

4"’.  59 

6  5.74 

.651 

x  5 

.  02  77 

.053 

4  3.03 

6  5.76 

.656 

it 

.  0300 

.  05e 

4  3.34 

65.66 

.663 

17 

.0312 

.  .  6  . 

43.71 

65.45 

.  6  6  e 

1  ® 

.  u  3  7  6 

..7  2 

4  5.06 

6=  .  Cl 

.685 

1  9 

,044  = 

•  u  £  6 

46.01 

64  .  (-6 

.704 

2  C 

.0315 

.  .c5 

46  .  =1 

34.56 

.7  1o 

21 

•  0  5  7  fc 

.111 

4  7.61 

6  4.29 

.7  2c 

22 

•  2  b  4  7 

.124 

4  8  .  “2 

63.59 

.740 

23 

•  0716 

.  136 

4  8.5  = 

63.79 

.745 

2  4 

..’73 

.145 

49.53 

6  3 . 6  4 

.757 

^  5 

,  jP«7 

.163 

50.  27 

6  3.35 

.769 

26 

.2917 

•  17b 

5  C  .  7  5 

6  3.25 

.  7  7  o 

27 

.  0976 

.  1  =  e 

51.17 

0  3  .  C  1 

.782 

26 

.  1044 

.201 

51  .  7o 

62.61 

.792 

29 

.1115 

.214 

52.  36 

5  2.63 

.601 

1? 

.1173 

.22b 

52. 6d 

6  2 . 5  0 

.606 

3  1 

.1244 

.235 

5  3.24 

c  2  .  =  6 

.6  14 

32 

.1316 

.253 

53.  7b 

82.47 

.622 

33 

.1465 

•  2  8  0 

54  .  42 

61.56 

•  c  3  8 

34 

.1662 

.320 

55.55 

6  1.6b 

.6  56 

35 

.  163* 

.353 

56  .  «5 

61.22 

.665 

36 

.2015 

.  366 

57.66 

61.04 

.882 

57 

.21  63 

.  420 

54.62 

60.79 

.695 

38 

.  2364 

.455 

55.  20 

60.47 

.905 

39 

.  25  34 

.467 

0  0 .  Oe 

60. 27 

.516 

mO 

.2716 

.522 

60. 65 

60.07 

.9  26 

4  1 

.  2663 

.554 

61.31 

75.67 

.9  3b 

42 

.  30  D  4 

.565 

6  1  .  64 

79.43 

.9  46 

43 

.  35  ol 

.0  =  5 

b3.15 

79,04 

.966 

44 

.  42  c  5 

.762 

b4  .  1  = 

78.4  = 

.98  1 

45 

.  4564 

.  0  7  6 

64.  73 

76.11 

.950 

4fe 

.  5065 

.574 

64  .  =7 

77.54 

.993 

4  7 

.  55  b4 

1  ..72 

b  5  .  ?  3 

77.8b 

.99o 

4e 

.  60  b  5 

1.16b 

65.41 

77.71 

1.000 

49 

.  b5  b  3 

1.262 

oE  .  43 

77,66 

1 .001 

6C 

.  70b7 

1.355 

b5  .  42 

77.67 

1 . 0  c  ^ 

i>l 

.  7  5  b  6 

1.455 

65.  33 

77.65 

.995 

52 

.  bD  1 5 

1.551 

65.  33 

77.66 

.999 

53 

1  .  u2bS 

1.974 

65.  3b 

77.67 

.599 

54 

1 . 2402 

2.357 

65.  30 

77.67 

.999 

6  5 

1  .  «bt6 

2 .620 

65  .  3o 

7  7,66 

1.000 

6  6 

1.0664 

3.243 

6  5.  31 

77.67 

.999 

57 

1  . 90ol 

3  •  06  6 

6  5.24 

77.67 

.558 

58 

2. 12t5 

4.065 

66.  23 

77.65 

.998 

59 

2.3464 

4.512 

65.  2b 

77.64 

.956 

bC 

2 .5661 

4.535 

6  5  .  20 

77.63 

.997 

61 

2.7862 

5.356 

65.16 

77.6  3 

.997 

b2 

3.0065 

5.782 

6  5.20 

77.64 

.997 

The  t  A 

U-UE 
UT  AU 

u ;  ♦ ) 

T  (  »  ) 

Y  (  ♦  1 

.307 

-12.761 

8.523 

6.C80 

9.  C57 

.  346 

-12.000 

9.  704 

6.895 

10. 774 

.  36  3 

-11.434 

10.270 

7.190 

11.919 

.  361 

-10.575 

11.125 

7.541 

14.065 

.  353 

-10.264 

11.420 

7.771 

15.209 

.420 

-  9 . 6  6  C 

12.024 

8.305 

17. 356 

.448 

-9.267 

12.436 

8 .669 

19.502 

.455 

-9.059 

12.645 

9.005 

20.503 

.4  74 

-  £ • 6  69 

13.015 

9.373 

23.651 

.491 

-8.335 

13.369 

9.726 

26.513 

.505 

-8.107 

1 3 .598 

10.002 

29 . 374 

.511 

-7.855 

13.685 

10.116 

31 . 807 

.524 

-7.770 

13.535 

10.366 

3  3 • 6b  7 

.538 

-7.567 

14.137 

10.641 

36.957 

.539 

-7.423 

l4.oei 

10.679 

39.676 

.550 

-7.321 

14.383 

10.885 

42.967 

.557 

-7.197 

14.507 

1 1.024 

44 . 664 

.582 

-6. 744 

14.961 

1 1 .522 

53.64] 

.601 

-6.434 

15.270 

M  .698 

64.143 

.  607 

-  6 .  16  7 

15.537 

.2.007 

73.729 

.  623 

-5.901 

15.603 

12.337 

62.457 

.640 

-5.634 

16.070 

12.665 

92.615 

.651 

-5.445 

16.255 

12.891 

102.488 

.660 

-5.264 

16.440 

13.064 

110.643 

.  t  7  6 

-5.020 

1  6  .  b  6  4 

13.38b 

121.231 

.66  2 

-4.861 

16.643 

13.498 

131.247 

,65  6 

-4.7 22 

16.5e2 

1 3 . 7e  6 

139.689 

.702 

-4.524 

1  7  ■  1  6  u 

13.887 

149.418 

.7  15 

-4.320 

17.384 

14.146 

159.577 

.720 

-4.220 

17.484 

14.257 

167.875 

.  720 

-4.033 

1 7.671 

14 .252 

176.034 

.727 

-3.656 

17.64b 

14.382 

166.336 

.756 

-3.509 

18.195 

14.956 

212.516 

.772 

-3.134 

18.570 

15.287 

237.841 

.  708 

-2.836 

18.668 

15.789 

262. 594 

.606 

-2.561 

19.143 

15.991 

286. 348 

.622 

-  2 . 2  b  1 

19.423 

16.270 

312.385 

.  E  4C 

-2.055 

19.649 

16.626 

336.283 

.661 

-1.77b 

19.934 

16.854 

362 . 606 

.663 

-1.573 

20.131 

17.084 

388. b47 

•  ees 

-1.355 

20.350 

17.527 

412.541 

.857 

-1.161 

20.524 

17.764 

438.439 

.52) 

-.746 

20.956 

18.241 

509.549 

.553 

—  .  4  i  3 

21 .291 

18.669 

5ei.661 

.574 

-.222 

21.463 

19.287 

653.058 

.564 

-.142 

21  .562 

19.479 

724.741 

.  586 

-.053 

2  1 .  b  5  1 

19.550 

796. 137 

.597 

.007 

21.711 

19.734 

867 . 620 

1 , 0  C  0 

.011 

21.716 

19.798 

939. P7u 

1  .  000 

.  0u9 

21.713 

19.78b 

1011.166 

1  .000 

-.021 

21 .664 

19.803 

1082.582 

1.000 

-.022 

21.683 

19.796 

1153.979 

.559 

-  .01  3 

21.691 

19.784 

1466 .754 

.999 

-  .033 

21.672 

19.778 

1783.100 

1 .000 

—  .  D  0  6 

2  1.698 

19.790 

2098 . 447 

.  595 

-.026 

21 .676 

19.776 

2410.936 

.999 

-.051 

21.653 

19.785 

2727.281 

1  .  DD1 

- .  054 

21 .650 

19.610 

3040.629 

1.001 

-.044 

21  .  b6C 

19.816 

3357. Ob7 

1 .001 

-.065 

21.639 

19.822 

3671.606 

1 . 002 

-.070 

21.634 

19.628 

398b . 524 

1 .001 

-.064 

21  •  b4  0 

19.615 

4301 . 728 

Table  3I4. 


KL0M21X  TAPE  4752R-  FILES  66-88,  RuN  1,  PTS.1-22  10/15/80 

RUN  NO.  1.  POINT  18.  -3  P I  r  NO,  2 


boundary  layer  PROPERTIES 

STANDARD 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNCTION  FROM 

TO  WALL 

wAlL  TO  Y+:35 

FREE  STREAM  VELOCITY 

z 

71.545 

71.545 

Free  STREAM  TEMPERATURE 

z 

77.656 

WALL  TEMPERATURE 

z 

96.680 

*'AlL  heat  flux 

z 

.  L  4  7  2  0 

FREE  STREAM  DENSITY 

z 

•  u  7  4  5  7 

FREE  STREAM  KINEMATIC  VISCOSITY 

z 

. 0001658 

density  of  fluid  at  WALL 

z 

.07215 

KINEMATIC  VlSCuSITY  OF  FLUID  AT  WALL 

z 

.0001757 

WALL/FREE  stream  density  RATIO 

z 

.96755 

LOCATION  REYNOLDS  NUMeER  (REX) 

z 

1740696. 19 

INPuT  VALUE  OF  VELOCITY  DELTA 

z 

. 7300u 

INPUT  VALUE  OF  TEMPERATURE  DELTA 

z 

.82000 

calculated  delta 

z 

.61315 

DELTA  99.  5*  INPUT 

z 

.63200 

displacement  thickness  idelstar) 

z 

.D75&1 

.07601 

momentum  thickness  ithetai 

z 

.05354 

.05379 

ENERGY-DISSIPATION  THICKNESS 

z 

.09652 

.09664 

enthalpy  thickness 

z 

.  C0302 

.00302 

shape  FACTOR  12  ( DELSTAR/ThETA ) 

z 

1 . 41226 

1 .41320 

SHAPE  FACTOR  32  (ENEPGY/ThETA) 

z 

1 . 60294 

1.79660 

momentum  thickness  Reynold s  number 

z 

1925.44 

1934.39 

displacement  thickness  Reynolds  number 

z 

2719.21 

2733.68 

skin  friction  coefficient 

z 

•  0  u  3  9  3  6 

friction  velocity 

z 

3.22660 

LA*  OF  THE  WALL  CONSTANT  (K) 

z 

.  4  1  c  0  0 

LA*  CF  The  WALL  CONSTANT  (C) 

z 

5  •  0  0  D  0  0 

WAKE  STRENGTH 

z 

.09858 

CLAuStPS  ’DELTA*  INTEGRAL 

Z 

-1.46930 

-1 .61866 

CLAOSEPS  ’ G •  integral 

z 

9. 11046 

9.18365 

displacement  thickness  -  constant  density 

z 

.0694  3 

.07300 

momentum  Thick NESb  -  constant  DENSITY 

z 

•  0  54  U  6 

.0543? 

SHADE  FACTOR  12  -  CONST  ANT  DENSITY 

r 

1 . 23420 

1  .  34  3  6  e 

location  -x 

- 

46 . 4 UOdO 

2  :  CENTEPLINE 
«  =  C.2  X  id”6 


Table  35 


KLO«clX  TAP£  4752P-  FILES  66-86,  PUN  1,  PTS.1-22  10/15/80 

RUN  No,  1.  POINT  18.  GRID  NO.  2 

REDUCED  PROFILE  DATA 


Y 

Y/ 

U 

T 

N 

INCHES 

OELTA 

FT/SEC 

OE  G  .  F 

U/UE 

1 

.  C0b3 

.010 

29.  ?b 

90.54 

.4  09 

2 

.  00  77 

.012 

3  2.  OR 

69.02 

.448 

3 

.  u  0  6  7 

.  U  1  R 

3R  .  20 

89.55 

.478 

4 

.  CC  96 

.  0  1  E 

36.  23 

69.08 

•  SCb 

5 

•  ClUfc 

.017 

37.  RE 

£8.71 

.523 

6 

.  C 1  2  1 

.bl  9 

30.  Eb 

68  .  32 

.  S  E  3 

7 

.ulit 

.022 

40.67 

6  7 . 0  o 

.571 

8 

.0145 

.023 

R  1  .  Sc 

67.71 

.561 

9 

.Cltt 

.02b 

42.67 

67.36 

.599 

13 

.  C  1  c  t 

.029 

R  3  .  Or 

57.13 

.614 

1  1 

.  C2-E 

•  u  3  2 

RR  .  77 

56.07 

.626 

12 

.  02  21 

.  o3E 

RS.  19 

66.67 

.632 

i  3 

•  C23t 

.037 

R  E  •  6  8 

66.92 

.63b 

1  H 

.  02  5R 

.  uR  b 

R6.12 

6  6.37 

•  6RE 

1  S 

.  u  2  7  R 

.  OiR  3 

Rfc  .  63 

66.21 

.652 

4  6 

.  J2RR 

.ti.7 

R7.00 

o  t  •  0  b 

.657 

17 

.0311 

,  0  R  R 

R  7  .  tc 

o  E  .  9  S 

»  6  6  b 

15 

.  03  7r 

.oE9 

R8  .  E7 

c  E  .  E  o 

,679 

19 

.  „R  R  7 

..71 

RO.63 

sS  .  30 

.697 

2  0 

.0312 

.bfil 

50.  77 

6R.98 

.710 

2  1 

.OF  76 

.0  =  1 

s  1  ■  Rd 

sR  .  7  3 

.719 

i.2 

.  CfcRt 

.  1C2 

E  2  .  2o 

oR  .  «  9 

.  7  30 

c  3 

.0716 

•  113 

53.07 

64.33 

.742 

4  ^ 

.  0  7  7  R 

.123 

S3.  tS 

£  R  .  1  6 

.750 

25 

.  CSrr 

-  1  ?  R 

E  R  .  2  R 

feR  .  1  C 

.759 

26 

.  jrir 

.IRE 

SR  .  79 

b3.61 

.76b 

L  7 

.0=78 

•  1  5  E 

E  5  .  R  2 

6  3.66 

•  77S 

28 

.  10  R  R 

.  1  6  E 

EE.  79 

63.47 

.780 

c9 

.1113 

.  17b 

E  6  .  R  E 

o3.37 

.769 

i  C 

.117? 

•  *  A  6 

E  6  .  c  9 

63.19 

.796 

31 

.  12Rt 

.197 

S  7  .  38 

63.04 

.802 

32 

.1310 

•  2  C  e 

E’.Tr 

62.95 

.  6  C  7 

3  3 

.  IRcE 

•  2  3E 

E8.  97 

62.71 

•  62r 

-><* 

.1662 

.263 

50.98 

62.  3r 

•  6  3b 

35 

.  ie  It 

.291 

6C.  ft 

62.01 

.  oS  1 

3b 

.2018 

-  319 

ol  .  7m 

o  1  .  7  5 

.663 

37 

.  21  rS 

.  3  R  6 

62.  R3 

61.69 

.673 

38 

«  2  3  c  R 

-  3  7  R 

63.29 

61.R2 

.685 

3  9 

.  2  5  3 1 

.  R  v  1 

63.97 

ol  .06 

.  £9r 

43 

-271c 

,  R  3  b 

oR  .  92 

0  0 . 6  s 

.907 

Ml 

.  26  6  7 

.  R  5  7 

65.  37 

6  C  •  R  9 

.9  14 

m2 

.  2Cc3 

•  R  8  E 

06.  21 

60. 23 

.925 

m  3 

.  3  6  2  R 

.EEs 

6  7  .  u  E 

79.69 

.943 

4  4 

.  3=  R  7 

.o32 

6  6  •  to 

70.35 

•  9  6  L 

4  S 

.  R«  et 

.  70  7 

1)5,'; 

78.93 

•  9  7  3 

4  b 

.  R=2t 

.  77R 

70.  05 

78  .65 

.9  7r 

4  7 

•  S  3  v  E 

•  o  c  R 

70.  69 

79.16 

.96s 

48 

.  EE  cb 

•  9  2  e 

7  1.0c 

76. ’"6 

.  6  9  r 

49 

.  6  3  l  R 

1  ...  1 

71  .  22 

77.87 

.995 

5C 

.  67  94 

1  ..7S 

71.37 

77.80 

.996 

1 

.  7267 

1  .  1E0 

7  1  .  E  1 

77.75 

1  .COD 

s2 

.77^ 

1.222 

71.63 

77.72 

1  .0C1 

^  3 

.  61  *E 

1.297 

7  1.R9 

7  7,66 

.999 

54 

.  Eb63 

1.371 

71.52 

77.67 

1  .OCU 

bS 

.  =1  2R 

1  •  R  R  R 

7  1  .  'o 

77.65 

1  .  DC„ 

ib 

.  9E  9  6 

1  .  i  1  6 

71  .  Ec 

77,6  5 

1 , 0  0 1 

5  7 

1  . wC  t  E 

1  .  b93 

71.62 

77.6b 

1  .OCu 

58 

1  .  2CoR 

1  .  9  C  R 

71  .  =3 

77.63 

1 .00b 

59 

1  • RS  6  2 

2.22b 

71  .  EE 

77. 6? 

1  .0C3 

Q  C 

1  .  6  C  6  2 

2  .  E  R  2 

7  1.ER 

77.6  3 

1  .000 

t  1 

1  *  c  G  &  1 

2  .  o  E  b 

7  1.R7 

77.63 

.999 

62 

c  .  30b? 

3  .  1  7  E 

7  1  .  E  1 

77.63 

.999 

c.  3 

2  •  2  U  6  R 

3  .  R  9  1 

71.R3 

77.6  3 

.996 

64 

2  .  R  3  c  1 

3 . 6  C  7 

71.R2 

77.61 

•  9  9  o 

6  5 

2 . 6C  b  2 

R  .  1  ?R 

71  .  El 

77.60 

.999 

66 

2 . 6  0  b  E 

R  .  R  R  1 

7  1  .  Ro 

77.62 

.999 

b  7 

3  .  OG  6  E 

R  .  7  E  7 

71.43 

77.59 

.998 

U-UE 

ThETA 

UT  Au 

U(*  1 

T  (  «  1 

Y  (  «  ) 

.265 

-13.106 

9.067 

6.087 

9.666 

.  320 

-12.243 

9.930 

6.823 

1 1 . 828 

.  3RD 

-11.574 

10.599 

7.262 

13.356 

.  366 

-10.945 

11.226 

7.809 

14.735 

.  367 

-10.566 

11.607 

6.254 

16.265 

.409 

-9.907 

12.266 

8.718 

16.561 

.426 

-9. 507 

12.667 

9.137 

20.856 

.442 

-9.267 

12.837 

9.429 

22.233 

.460 

-8.867 

13.267 

9.824 

25 . 446 

,  r7r 

-8.555 

13.61b 

1C. 117 

26 . 506 

.48  3 

-8.297 

13.677 

10.309 

31.414 

.  EDO 

-6  .  1  66 

14. DCS 

10.663 

33.862 

.508 

-6.035 

14.13b 

10.846 

36.157 

.516 

-7.e60 

14.2=4 

11.017 

36.911 

.525 

-7.722 

14.451 

11.206 

41 .972 

.533 

-7.607 

14.667 

11.363 

45.032 

.536 

-7.404 

1 4 .770 

11.479 

47.633 

.560 

-7.121 

15.053 

11.950 

57.273 

.576 

-6.729 

15 .444 

12.292 

68.443 

.  593 

-6.437 

15.73o 

12.660 

78.542 

.607 

-6.227 

15.947 

12.955 

66.162 

.621 

-  5 , 9  7 1 

16.196 

13.251 

96.693 

.6  30 

-5. 727 

16.44b 

13.440 

109.604 

.639 

-5. 5r6 

16.62b 

13.632 

116.478 

.642 

-5.34  V 

16.625 

13.70b 

129,189 

.6  56 

-5.194 

16.9eu 

14.046 

1 39.900 

.667 

-4.996 

17.177 

14.229 

149.693 

.  b  7  7 

-4.664 

17.290 

14.448 

159.792 

.68  3 

-4.678 

17.495 

14.567 

170.350 

.693 

-4.542 

17.631 

14.780 

1 79 .531 

.  7C1 

-4.369 

1’.78r 

14.965 

1  9  C  ,  7  D 1 

.  7Db 

-4.27b 

1^.695 

15.063 

2C1.259 

.720 

-3.896 

1 8.27b 

15.358 

227.271 

.740 

-3.602 

18.572 

15.79b 

254.355 

.756 

-3.311 

18. ot 3 

16.182 

260.979 

.773 

-3.038 

19.135 

lb. 486 

308.627 

.776 

-2.624 

19.34V 

16.554 

334. 361 

.79  1 

-2.556 

19.615 

16.879 

361.770 

.611 

-2.346 

19.62b 

17.305 

366 . 089 

.823 

-2. 052 

20.121 

17.556 

415.937 

.843 

-1.913 

20.26  1 

17.975 

441. 796 

.657 

-1.652 

20.522 

18.264 

468. 727 

.£76 

-  1 . 2  6  9 

20.904 

16.666 

539 . 266 

.906 

-.69b 

21.27b 

19.331 

611.642 

.929 

-.607 

21.566 

19.624 

663.405 

.945 

“  •  4  6  2 

21 . 71  i 

20.155 

753.791 

.971 

-  .266 

21.907 

20.717 

825.555 

.976 

-.143 

22.031 

20.660 

897.624 

.988 

-.100 

22.07r 

21.084 

967 . 704 

.992 

-.054 

22.120 

21.169 

1039 . 621 

.995 

-.010 

22.163 

21.219 

1111.996 

.997 

•  02  6 

22.20b 

21.263 

1161.923 

1.CC0 

-.017 

22.15b 

21.329 

1253.993 

.999 

-.009 

22.165 

21.321 

1325.603 

1 .00  0 

.  CbE 

22.179 

21.336 

1396.143 

i .  on 

.012 

22. 165 

21 . 3  4  o 

1466.  3b  5 

1 .000 

-.009 

22.165 

21.32b 

1540. 128 

1  .0C1 

-.004 

22.170 

21.360 

184b . CC3 

1  .001 

.  0  0  1 

22.1  74 

21 . 36C 

2151.724 

1  .  002 

-.003 

22.171 

21.367 

2457. TSi 

1.001 

-.022 

22.15c 

21 . 360 

2763.626 

1 .002 

-.012 

22.162 

21.367 

3069 . 959 

1 .00  1 

-.035 

22.139 

21.361 

3376.139 

1.003 

—  •  b  4  0 

22.133 

21.394 

3681 . 708 

1 .003 

-.012 

22. 161 

21.399 

3966.041 

1 .002 

-.026 

22.1R5 

21.380 

4294 . 374 

1 .003 

-.035 

22.136 

21.407 

4600.402 

Table  35- 
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KLDM21X  TAPE  9752R-  FILES  6 6-86,  RuN  1,  PTS.1-22  10/15/80 


Run  no.  1.  POINT 

19.  6  p  1  D 

N  C.  .  2 

BOUNDARY  LAYER  PROPERTIES 

STANDARD 

LINEAR 

SUBL AYE® 

INTERPOLATION 

FUNCTION  FROM 

TO  WALL 

WALL  TO  Y  *: 3  S 

FP£E  STREAM  VELOCITY 

r 

77.091 

77.C91 

FREl  STREAM  TEMPERATURE 

77.639 

WALL  TEMPERATURE 

z 

99.770 

■ALL  HEAT  FLUX 

. G966C 

FREE  STREAM  DENSITY 

z 

.07957 

FREE  STREAM  KINEMATIC  VISCOSITY 

z 

.0001658 

DENSITY  OF  FLUID  AT  WALL 

z 

.07226 

KINEMATIC  VlSCuSITY  OF  FLUID  AT  WALL 

z 

. 0CU1 752 

wALL/FRrE  STREAM  DENSITY  RATIO 

z 

.  96909 

LOCATION  RlYNOLQS  NUMBER  (REX) 

z 

2339329.28 

InPuT  VALUE  OF  VELOCITY  DELTA 

z 

. 85000 

INPUT  VAlUE  OF  TEMPERATURE  DELTA 

z 

. 91D0D 

CALCULATED  DELTA 

z 

.70793 

DELTA  99. 5*  INDUT 

z 

.  0  C  0  0  D 

displacement  thickness  idelstari 

z 

.08266 

.06320 

momentum  thickness  (Tsetai 

z 

.05957 

.05972 

enerc-y-dissipation  thickness 

z 

. 10763 

.  10769 

enthalpy  thickness 

z 

.00339 

.00333 

SHAPE  FACTOR  12  (DELSTAR/THETA ) 

z 

1. 39138 

1.39325 

SHAPE  factor  32  ( E NE R G Y / T HE T A ) 

z 

1 . 60666 

1 .8032e 

momentum  thickness  °eynolos  number 

z 

2307.09 

2312.87 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER 

z 

3210. D3 

3  2  22.9  1 

SKIN  FRICTION  COEFFICIENT 

z 

. DU  38  3 1 

FRICTICN  VELOCITY 

z 

3.92526 

LA.  OF  ThE  WALL  CONSTANT  (K) 

z 

. 91GUD 

Li.  OF  ThE  WALL  CONSTANT  ( C ) 

z 

5.0000C 

WAKE  strength 

- 

•  06066 

CLAUSERS  ’DELTA'  INTEGRAL 

Z 

-1.66059 

-1 .79696 

CLAUSEFS  ’C’  INTEGRAL 

z 

9. bl 706 

9.9031  3 

placement  thickness  -  constant  density 

z 

.  0771  3 

.07967 

momentum  Thick'. LSS  -  CONSTANT  DENSITY 

z 

.  u  6  0  1  9 

. 06030 

SHAPE  FACTOF  12  -  CONSTANT  DENSITY 

- 

1.28251 

1 . 32966 

location  -x 

- 

60.90003 

2  -  CENTERLINE 

*  =  0.2  X  1C”6 


Table  36 


KLGM21X  TAPE  47S2R-  FILES  bb-88,  RUN  I,  PTS.1-22  10/15/60 

'‘UN  Nb.  1.  POINT  19.  GRIG  NO.  2 

REDUCED  PROFILE  DATA 


Y 

Y/ 

U 

T 

N 

I K  Cm  £  S 

CELT  A 

FT/ SEC 

OEG.F 

U/UE 

1 

•  L  C  *1  8 

.00  7 

25.  74 

91.90 

.334 

2 

.0064 

.009 

50.  77 

50.7b 

.399 

3 

.  DO  70 

.010 

32  .  94 

9C.  35 

.426 

4 

.  UD  76 

.011 

35.  16 

69.81 

.456 

5 

.  DC  9  3 

.013 

36.43 

86.91 

.499 

6 

.0107 

.Ola 

40.  61 

68.45 

.530 

7 

•  D 1  2  3 

.017 

42.  50 

68.15 

.552 

8 

.0129 

.016 

4  3.20 

86.35 

.561 

9 

.015? 

.02  2 

45.21 

67.40 

.567 

10 

.  01  7C 

•  u  24 

46 . 4  2 

6  7.14 

.603 

1 1 

.0193 

.027 

4  7.3b 

66.69 

•  b  1  5 

12 

.0207 

.029 

48,05 

06.66 

.624 

1  3 

.1.220 

.03  1 

45  .  5l 

66.63 

.  6  3D 

14 

.  02v4 

.035 

49.12 

86.26 

.6  36 

15 

.  0259 

.037 

49.  79 

66.  39 

.646 

1  0 

.  b  2  3  *. 

.  b  4  0 

30.  29 

86.3  5 

.653 

17 

.  l.2 96 

.  b  4  2 

50.64 

6  6.2b 

.657 

15 

.  U  3  o  2 

.051 

52.1a 

65 . 6b 

.677 

1* 

.  0406 

.Obi 

5  3.1b 

5  5 . 2  8 

.690 

c  0 

•  0  5  u  3 

•  D7  1 

54  .  2u 

64.96 

.703 

21 

.  0  5  o  0 

.  0  7  5 

5  5.1s 

34.94 

.71b 

22 

.  0629 

.u?; 

55.55 

04.73 

.725 

23 

.  07,_2 

.  b9v 

56  .  6  0 

64.51 

.735 

C  4 

.  0  7  ti  1 

.  1  C  t 

57.  33 

04.33 

•  74  4 

2  5 

.o£25 

.117 

5  7.9a 

6  4.34 

.753 

26 

.09b? 

.  1  2  6 

56.63 

0  3 . 9  7 

.761 

2  7 

.  0  9  o  0 

.  13t 

55.  Co 

8  3.82 

.767 

28 

.1030 

•  14b 

55  .  4c 

0  3  .  7  1 

.772 

29 

.1102 

.15b 

60.23 

6  3.56 

.762 

30 

.  11  bC 

•  16  4 

0  0  .  6  2 

6  3.34 

.769 

31 

.1231 

.174 

b  1  .  la 

63.15 

.794 

32 

.1296 

.153 

b  1  •  6  1 

b  3  .  C  2 

.  8  D  D 

33 

.1469 

.206 

62.  7o 

0  2.66 

.6  15 

34 

.  Ib47 

.233 

63.71 

b  2 . 5  5 

.827 

35 

.1623 

.25b 

6  4  ,  40 

62.29 

.  b  4  3 

36 

.1996 

.262 

65.42 

82.15 

.649 

37 

.2171 

.  3?  7 

66.33 

81.84 

.66  1 

38 

.  2346 

.332 

67.19 

81.5b 

.672 

39 

.  2522 

•  3  5  t 

0  7  .  G  9 

61.31 

.662 

**  0 

.2  6  9  6 

.361 

68.  7] 

eC.  94 

.89  2 

H  1 

•  26  b6 

.405 

69.  3 4 

0  0.87 

.  9  DC 

*♦2 

.30*9 

.431 

69.  =1 

50.5  9 

.907 

4  3 

.  3b  4  6 

.515 

71.76 

79.99 

.932 

**  4 

.  4249 

•  bGj 

73.  33 

79.58 

.952 

4  3 

.  46  46 

.  D  3  5 

74.63 

74.15 

.96  7 

4fc 

.  5449 

.  7  7  0 

75.40 

78.4? 

.979 

4  7 

.  60  50 

.  b  5  5 

76  .  34 

78.10 

.56  7 

48 

•  ob  4  9 

.534 

7  6.4v 

76.0b 

.99  3 

49 

.  7246 

1.024 

7  6.76 

77.89 

,49b 

6Z 

.7646 

1  .  1C5 

76.43 

77.72 

.999 

Dl 

.  84  5  3 

1  .  .94 

77.02 

77.6b 

1  .  C  C" 

52 

.  9049 

1.27b 

77.05 

77. b3 

1.000 

53 

.  9b  52 

1 . 3b3 

77.05 

77.84 

1 .030 

b  4 

1.0250 

1.446 

77. C2 

77.63 

1 .000 

l  5 

1 . 06  50 

1.533 

77  .  03 

77.6  3 

1  •  C  0  b 

56 

1.1451 

1  .t  16 

77.  Ca 

77.8  1 

1  .000 

b? 

1.2046 

1  .  7C2 

77  .  C„ 

7  7.60 

.999 

58 

1  .  36  4  7 

1.95b 

76.  97 

77.6  1 

.999 

b? 

1  .  5b  4  b 

2.210 

76  .  =  D 

77,59 

.999 

c  0 

1  .  74  Mb 

2.46  4 

76  .  5c 

7’. 63 

.999 

fcl 

1.924b 

2.719 

7  6.52 

77.61 

.956 

o2 

2.1047 

2.973 

76  .  79 

77,60 

.997 

o  3 

2.2647 

3.227 

76  .  B 5 

77.59 

.997 

64 

2 . 4b49 

3.462 

76.63 

77.59 

.59  7 

6  5 

2.644  6 

3.736 

76.83 

77.61 

.997 

c6 

2 . o2  4  7 

3.4  =  0 

76  .  70 

77.61 

.99b 

o  7 

3.0048 

4.245 

76.69 

77.6  1 

.998 

U-UE 

theta 

U7  AU 

U  (  ♦  ) 

T  (  •  ) 

Y  1  ♦  ) 

.  167 

-14.976 

7.514 

3.641 

7.868 

.234 

-13.509 

8.9e3 

5 .  Ob 6 

ID. 47S 

.258 

-12.67b 

9. bib 

5.604 

11.452 

.290 

-12.227 

10.265 

6.301 

12.756 

.  342 

-11.273 

11.219 

7.440 

15.199 

.  369 

-10.577 

11.915 

6.023 

1 7. 480 

.  386 

-10.065 

12.407 

6.401 

20.066 

.  392 

-9.679 

12.613 

8 . 529 

21 . 064 

.430 

-9.293 

13.199 

9.361 

24.973 

.445 

-6.940 

13.552 

9. bee 

27.743 

.  4  b  0 

-  8 .  b  b  1 

13.631 

10.006 

31.490 

.472 

-8.465 

14.027 

10.270 

33.770 

.475 

-8.333 

14.159 

10.335 

35.868 

.49b 

-8.153 

14.334 

10.796 

39 . 798 

.469 

-7.957 

14.535 

10.635 

42.242 

.491 

-7.811 

14.661 

10.667 

45.663 

.  500 

-7.7C6 

14.784 

10.676 

46 . 269 

.532 

-  7 . 2  b  7 

15.225 

11.570 

59.021 

.  554 

-  b  •  9  7  3 

15.519 

12.049 

b9 . 773 

.572 

-6.670 

15.622 

12.433 

81. 991 

.573 

-6. 3t9 

lb. 103 

12.472 

91.276 

.  56b 

-0.167 

16.305 

12.749 

1C2. 517 

.  599 

-5.967 

16.525 

13.028 

114.409 

.609 

-5. 753 

1 b. 734 

13.256 

124.020 

.  b2b 

-  5 . 5  b  5 

16.427 

1  3  •  b  1  4 

1 35.098 

.630 

-5. 3’4 

17.116 

13.711 

147. 153 

.639 

-5.350 

17.242 

13.905 

156.439 

.646 

-5.127 

17.365 

14.041 

167. e42 

.654 

-4.907 

17.565 

14.235 

179.571 

,  b  6  7 

-4.735 

17.757 

14.504 

189. 020 

.676 

-4.641 

1 7.651 

14.745 

200.566 

.685 

-4 . 506 

17.96b 

14.910 

211.501 

•  695 

-4.169 

18.323 

15.117 

239.358 

.713 

-3.891 

1 6. bCl 

15.510 

266. 355 

.726 

-3.523 

16.969 

15.839 

297.027 

.73b 

-3.391 

19.101 

16.020 

325.535 

.764 

-3.126 

19.366 

16.412 

353.718 

.771 

-2.675 

19.tl7 

16.773 

382.552 

.766 

-2.644 

1 9. b46 

17.D86 

410.898 

.607 

-2.432 

20.060 

17.555 

4  39 . 56  9 

.611 

-2.249 

20.243 

1  7 .646 

467.2b? 

.e27 

-2.063 

20.409 

le.ccc 

496.749 

.  bb  2 

-1.537 

20.955 

18. UC 

594 . 33C 

.667 

-1.084 

21.40b 

19.284 

b9?. 237 

.912 

-  .  732 

21  .  760 

19.833 

789.817 

.9*4 

-  •  4  oC 

22.012 

20,746 

867.724 

.966 

-.291 

22.201 

21.051 

985.630 

.975 

-.lt3 

22.332 

21.206 

1063.211 

.985 

-.062 

22.41b 

21.427 

1180.792 

.495 

-.033 

22.4*9 

21.640 

1276.535 

.  999 

-  .  0  v  b 

22.48a 

21.720 

1377.094 

1.000 

.0b2 

22.494 

21.751 

1474. 186 

.  999 

.003 

22.495 

21.739 

1572.418 

1 . 000 

-  .  OU  5 

22.487 

21.759 

1669.836 

1  ,  DC  0 

-  .  0  v  4 

22.48b 

21  .760 

1767.579 

1 .002 

.003 

22.49b 

21  .786 

1866.486 

1  .002 

-.013 

22.479 

21.794 

1962.741 

1  .  0  C  2 

-.022 

2  ?  •  4  7  u 

21.788 

2255.809 

1.003 

-.023 

22.469 

21.606 

2548.677 

1  .002 

-  «  0  2  5 

22.467 

21.794 

2642. 107 

1  .CC1 

-.034 

22.45o 

21.780 

3135.336 

1 .002 

-.073 

22.414 

21.794 

3428.732 

1 .002 

-.057 

22.435 

21.802 

3721.963 

1 .003 

-.061 

22.431 

21.808 

4015.520 

1 .002 

-.061 

22.431 

21.767 

4308.567 

1  .032 

-  .099 

22.393 

21.787 

4601 . 655 

1  .  c  c  1 

-.046 

22.44b 

21.780 

4895.049 

Table  36. 


KLDM21X  TAPE  4752R-  FILES  66“8&,  RuN  1,  PTS.1-22  10/15/80 

RUN1  no.  1.  POINT  20.  b^lD  NC.  2 


BOUNDARY  LAYER  propepties  standard 

LINEAR  SUBLAYER 

INTERPOLATION  FUNCTION  FROM 
TO  WALL  WALL  TO  Y*  =  35 


FREE  STREAM  VELOCITY 

free  stream  temperature 

»ALL  TEMPERATURE 
WALL  HEAT  FLUX 
FREE  STREAM  DENSITY 
FREE  STRFAM  KINE“ATIC  VISCOSITY 
DENSITY  OF  FLUID  AT  nALL 
KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 
WALL/FREE  STREAM  DENSITY  RATIO 
LOCATION  REYNOLDS  NUMBER  (REX) 
INPUT  VALUE  OF  velocity  delta 
INPUT  VALUE  OF  TEMPERATURE  DELTA 
CALCULATED  DELTA 
DELTA  99. SS  INPUT 
DISPLACEMENT  THICKNESS  (DELSTAR) 
MOMENTUM  THICKNESS  (THETA) 
ENERGY-DISSIPATION  THICKNESS 
ENTHALPY  thickness 
SHAPE  FACTOR  12  (uELSTAR/THETA  ) 
SHAPE  FACTOR  32  (ENEFGY/THETA) 
MOMENTUM  THICKNESS  REYNOLDS  NUM5ER 
DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER 
SKIN  friction  COEFFICIENT 
FRICTION  VELOCITY 
LA.  OF  TnE  WALL  CONSTANT  (  (N  ) 
LA.  CF  THE  WALL  CONSTANT  (C) 
WAVE  STRENGTH 


76.968 
77.629 
95.2JC 
.04780 
.  D  7  4  5  7 
.DCul 656 
.07221 
•  COO  1 7  55 
. 96833 
233713C.00 
. 9100C 
1 .02000 

.00000 
.08447 
.06049 
. 10914 

.00350 
1 . 39645 
1 . bC427 
234D.52 
3268.41 
«  C  0  3  7  7  7 
3. 3992D 
. 4 10DC 
5 • 00000 


76.968 


.69942 

.08481 
.06059 
.10913 
.00350 
1 .39983 
1.80112 
2344.45 
3261.84 


.  1C21  7 


clauSlRS  •  r  l  l  t  a  *  integral 

CLAUSEPS  •  C-  *  INTEGRAL 
DISPLACEMENT  THICKNESS  -  constant  DENSITY 
MOMENTUM  ThICKNLSS  -  CONSTANT  DENsITy 
SHAPE  FACTOR  12  -  CONSTANT  DENSITY 


-1.72856  -1.84136 

10.1957C  10.32218 

»  u  7  8  6  6  .06132 

.06108  .06119 

1.26766  1  .  32  902 


LOCATION  -X-  60.40000 


/  =  *6  INCHES 
K  r  0.2  X  lo"( 


Table  37. 


KLC“ 

21*  TAPL 

87S2R- 

FILES 

66-86,  RUN  1,  PTS.1-22 

10/15/80 

PuN  *0. 

1  . 

POINT  20 

. 

GRID  NO 

.  2 

REDUCED  PROFILE  DATA 

Y 

Y  / 

0 

T 

U-UE 

N 

INCHES 

delta 

FT/6EC 

DEG.F 

Li/UE 

THFTA 

UTAU 

U  (  ♦  > 

T  (  ♦  ) 

Y  (♦  ) 

1 

•  OC  9  6 

.  u07 

26.  37 

91.13 

.393 

.232 

-18.886 

7.757 

5.016 

7.875 

2 

•  0053 

.  .Cb 

27.53 

60.72 

.358 

.  255 

-18.585 

6.u98 

5.521 

6.605 

3 

•  GO  o9 

.  J1C 

31  .  ■’9 

60.52 

.8  13 

.  3CD 

-13.291 

9.352 

6.503 

11.166 

it 

.  DC  t2 

«  Oi  1  2 

3  5.66 

89.37 

.869 

.  332 

-12.186 

10.897 

7.185 

13.267 

5 

.  0063 

.013 

37.75 

89.01 

.860 

.  352 

-11.538 

11.105 

7.623 

15.063 

6 

.0107 

.015 

39.  63 

66.57 

.510 

.  377 

-10.925 

11.718 

6.167 

17.323 

7 

.0128 

.Gib 

82.11 

68.03 

.587 

.808 

-1C. 253 

12.390 

6 .836 

20.068 

8 

.0196 

.  02  1 

88  .  22 

67.65 

.575 

.830 

-9.633 

13.009 

9.310 

23.619 

9 

.0167 

•  029 

95.51 

67.37 

.59  1 

.886 

-9.258 

13.369 

9.686 

27.010 

10 

.01  62 

.026 

86.83 

67.27 

.603 

.851 

-8.963 

13.660 

9.776 

29.831 

11 

.0197 

.  0  2  8 

8  6  .  72 

67.12 

.607 

.860 

-6.897 

13.78b 

9.961 

31.853 

12 

.0218 

.631 

87.  S9 

66.69 

.blS 

.873 

-8.656 

13.985 

10.236 

38 . 598 

1  3 

.  02  37 

.039 

9  0.89 

66.61 

.62  9 

.889 

-8.393 

18.250 

io.se3 

36  31  1 

in 

.0256 

.037 

8  8.99 

66.82 

•  6  3  e 

.500 

-8.285 

18.397 

10.626 

81.663 

15 

.02  72 

•  u  3  5 

99.90 

66.35 

.682 

.508 

-6.111 

18.532 

10.909 

83.961 

16 

.  u  3  5  6 

.096 

5  0.92 

6  6  •  r  5 

.662 

.521 

-7.663 

18.960 

11.278 

58.298 

17 

.  08  L  6 

•  u56 

52.  39 

o  5  •  6  8 

•  6  6  L 

.  588 

-7.287 

15.39b 

11.779 

65.595 

16 

.  09  7 6 

..to 

53.16 

o  5 . 8  0 

.69  1 

.  558 

-7.008 

15.639 

12.DR2 

76.896 

1? 

.  0  5  38 

.076 

58.19 

85.23 

.7Ch 

.579 

-6.700 

15.983 

12.537 

86.260 

*0 

.  0  6  L  8 

.  l  6  6 

35  .  L8 

08.62 

.715 

.561 

-6.852 

16.191 

12.796 

97.561 

*  1 

.  u676 

.097 

55.97 

88.78 

.727 

.  565 

-6.176 

16.865 

12.092 

109.508 

c  2 

.0757 

.105 

5  6.63 

08.53 

.7  3b 

.607 

-5.977 

16.665 

13.186 

119. C33 

23 

.  U  6  L.  fc 

.113 

57.  3^. 

68.27 

.785 

.622 

-5.765 

16.656 

13.871 

130.173 

*  8 

.  06  77 

.  i  2  5 

3  7.55 

68.06 

.753 

.632 

-5.568 

17.056 

13.607 

181. b36 

*5 

.0937 

.139 

30.82 

63. «o 

.756 

.683 

-5.857 

17.166 

13.851 

151.322 

*  6 

.  1  Oo  7 

.19  9 

59.22 

o  3  •  6  9 

•  76  9 

.68b 

-5.222 

17.821 

18.000 

162.623 

27 

.  10  78 

.159 

59. 68 

63.06 

.775 

.8  88 

-5.097 

17.58b 

13.980 

173.880 

28 

.1137 

.163 

oC.  27 

63.80 

.703 

.689 

-8.912 

17.731 

18.088 

183.611 

29 

.1205 

.  172 

o  0  .  5  h 

83.53 

.767 

.86  8 

-8.632 

17.611 

18.378 

198.569 

3C 

.12  78 

.  ieo 

tl.  22 

63.28 

.765 

.861 

-8.638 

18.005 

18.783 

205.729 

31 

.  1897 

.207 

o 2 .  3u 

63. Cl 

.609 

.608 

-8.316 

18.327 

15.028 

233.659 

32 

.16  2  2 

.232 

6  3.  ?b 

62.00 

.623 

.706 

-  8 .00  8 

18.639 

15.282 

261.912 

33 

.1799 

.257 

68 . 2t 

o2  •  5 fa 

.835 

.719 

-3.780 

18.903 

15.575 

269.680 

39 

.1973 

.262 

65.83 

62.15 

.650 

.783 

-3.395 

19.286 

lb. 063 

318.579 

35 

.2195 

.  307 

66.  12 

61.99 

.659 

.752 

-3.192 

19.851 

16.277 

386.387 

3b 

.  2325 

.332 

67.-5 

61.70 

.671 

.  768 

-2.918 

19.725 

16.631 

375.808 

37 

.  2996 

.357 

d  7  .  5  2 

01.62 

.677 

.773 

-2.781 

19.662 

16.736 

803.015 

38 

.  2675 

.383 

68  .  31 

61.35 

.667 

.  768 

-2.586 

20 • w95 

17 .Db8 

831.913 

39 

.  2698 

.807 

00.08 

61.18 

.695 

.603 

-2.380 

20.263 

17.332 

859.197 

90 

.  3025 

.933 

o9 . 69 

80.63 

.905 

.616 

-2.155 

20.888 

17.708 

886.819 

9  1 

.3625 

.518 

71.56 

o  C  .  1  6 

.930 

.655 

-  1 . 5  0  8 

21.059 

16.505 

565.286 

92 

•  92  6  7 

.608 

7  3.06 

76.60 

.  9  5  L 

.608 

-1.180 

21.503 

19.220 

682.876 

9  3 

.  9826 

.650 

78.  3b 

75. C7 

.966 

.918 

-  .766 

21.677 

19.888 

779.161 

99 

.  5929 

.77o 

75.  37 

76.66 

.975 

.980 

-.870 

22.173 

20.365 

875.725 

95 

•  o  0  2  5 

.  66  1 

75.«3 

76.83 

.967 

.905 

-  .  300 

22.383 

2C.b71 

972.753 

9  o 

.  6626 

•  59  7 

76.  3s 

78.07 

.992 

.675 

-.182 

22.861 

21.115 

1069.762 

9  7 

.72  <5 

1.033 

76.60 

7  7,90 

.605 

.662 

-.106 

22.538 

21.257 

1166.867 

98 

.  762  5 

1.115 

76.  Su 

77.7b 

.960 

.961 

-.051 

22.592 

21.867 

1263.358 

89 

.  0828 

1  .208 

76.07 

77.73 

.996 

.  9«8 

-.030 

22.613 

21.527 

1360.059 

5  C 

.  5028 

1.260 

76. 65 

77.68 

1.000 

.697 

-.006 

2  2  .  b  3  7 

21.586 

1856.926 

=  1 

.  5fa25 

1.37b 

76.69 

77.65 

1 .000 

.699 

-.007 

22.63b 

21.628 

1553.958 

52 

1 . C22  7 

1.962 

7  7.  ?o 

77.68 

1 .000 

.  999 

.010 

22.653 

21.682 

1651.188 

53 

1 . 0  6  2  6 

1.38b 

7 6  .  Oo 

77.63 

1  .002 

1  .oco 

-.003 

2  2  •  b  3  9 

21.655 

1787.850 

39 

1 . 1828 

1.639 

7  7  ,  Gu 

77.63 

1 .000 

1  .CCD 

.Cb9 

£2.652 

21.655 

1685.039 

55 

1 .2025 

1.719 

76.00 

77.63 

1 .000 

1 .000 

.005 

*2.687 

21 .655 

1981. 822 

5 1 

1  .  3  5  2  2 

1  .  67o 

76.83 

7  7.56 

.96b 

l.w02 

—  .  C  8 

2  2 . oC  3 

21.696 

2231 .538 

*j7 

1 . 5622 

2  .  *  38 

76 . 60 

77. tO 

.969 

1  .  L  C  2 

-.0*0 

22.623 

21.69b 

2522. 13« 

58 

1.7821 

2.951 

76  .  «e 

7  7.82 

.9  66 

1  .  OCO 

-.326 

22.el 7 

21  .bb2 

2812.570 

39 

1.5261 

2.796 

76.88 

77.  tO 

.999 

1  .  OC 2 

-  .025 

22. bio 

21 .689 

3 1 C  3 . 179 

60 

2  .  10  2  1 

3.006 

76. 75 

77.62 

.997 

1.001 

- .  068 

22.579 

21.669 

339 J , 779 

6  1 

2 .2822 

3.263 

7  6  .  7  3 

7  7  ,  fc  J 

.99  7 

1 .002 

-.070 

22.572 

21 .69b 

3688 . 58  1 

62 

2.8626 

3.521 

76  .  79 

77.81 

.967 

1.001 

-  .067 

22. 570 

21.67b 

3975. 768 

e  3 

2 . b«  28 

3.  776 

76  .  72 

77.61 

.997 

1  .CPI 

-.072 

22.571 

21.682 

8266 . 065 

69 

2  .  b 222 

9.035 

7b  .  7 3 

77.6  3 

.997 

1 . 000 

-  .070 

22.57 J 

21.655 

8556. 383 

65 

3.0C*8 

9.253 

76  .  7J 

77  .  b  1 

.997 

1.001 

-.079 

22.568 

21.67b 

8887 ,267 

Table  37 


KLDM21X  TAFt  4752R-  FILES  66-86,  PUN  1,  PTS.1-22  10/1E/8D 


run  no.  l.  point 

BOUNDARY  LAYER  PROPERTIES 


21 


LINEAR 

INTERPOLATION 


NO.  2 

STANDARD 

sublayer 

FUNCTION  FROM 


TO  WALL 

WALL  to 

EPEE  STREAM  VELOCITY 

= 

77.042 

77.042 

FREE  STREAM  TEMPERATURE 

z 

77.578 

WALL  TEMPERATURE 

~ 

95.1 5D 

WALL  HEAT  FLUX 

z 

.048  JO 

FREE  STREAM  DENSITY 

z 

.u74sa 

free  stream  kinematic  VISCOSITY 

z 

.0001657 

DENSITY  OF  FLUID  AT  WALL 

z 

.07222 

KINEMATIC  VISCOSITY  OF  FLUID  AT  WALL 

z 

•0Gul?64 

WALL/FREE  STRFAm  DENSITY  RATIO 

I 

.  968  3  3 

LOCATION  REYNOLDS  NUMBER  (REX) 

“ 

2339761.59 

input  value  of  velocity  delta 

z 

.91000 

INPUT  VALUE  OF  TEMPERATURE  DELTA 

z 

.97000 

calculated  DELTA 

z 

.69962 

DELTA  99. 5t  INPUT 

z 

.00000 

DISPLACEMENT  THICKNESS  (DELSTAR) 

z 

.08452 

.08479 

momentum  thickness  (theta) 

z 

.06040 

.06049 

ENERGY-OISSIPATION  THICKNESS 

z 

. 10890 

.10891 

ENTHALPY  thickness 

z 

.00352 

.00352 

SHAPE  FACTOR  12  (DELSTAR/THETA ) 

z 

1 . 39939 

1.40159 

SHAPE  FACTOR  32  (ENERGY /THETA ) 

z 

1 . 80299 

1.80039 

momentum  thickness  Reynolds  number 

z 

2339.79 

2343.44 

displacement  thickness  °eynolds  number 

z 

3274.28 

3284.54 

skin  friction  coefficient 

z 

.003777 

FRICTION  VELOCITY 

z 

3. 4D24D 

LAW  OF  The  WALL  CONSTANT  (K) 

z 

. 4100C 

LA»  OF  ThE  WALL  CONSTANT  ( C ) 

z 

5.C0000 

WAKE  STRENGTH 

z 

.10156 

CLAuStRS  'DELTA*  INTEGRAL 

Z 

-1.73613 

-1 .84027 

C  L  AuSEFS  'C-'  INTEGRAL 

z 

10.25166 

10.33961 

cisPLACEMtNT  thickness  -  constant  density 

z 

. U  7  8  34 

.08127 

momentum  thickness  -  constant  density 

z 

.06101 

.06111 

shape  FACTOR  12  -  CONSTANT  DENSITY 

- 

1 .29225 

1 .33002 

LOCATION  -x- 

60. 4003C 

2  =  -6  INCHES 
*  -  0.2  X  10”6 


Table  38 


KLDM.1X  TAPl  4752R- 
SUN  NO .  1  . 

reduced  profile  data 


FILES  6  6-66  ,  RUN  1,  PTS.1-22  10/15/60 

POINT  21.  GRID  NO.  2 


INCHES 
.00-3 
.  0056 
.  DC  6  7 

•  CO  7  5 
.  00  3  f 
.0102 
.0116 
.0125 
.1.1  07 

•  0  1  o  6 
.Dio! 
...20? 
.  u2  1  6 
.02  3! 
.  C2  56 
.  02  76 

•  029] 
.  i.  3  5  *. 
.L427 
.CM  *5 
.05  o! 

•  0  6  2  m 
.  C  6  5  b 

•  w7  5  ! 

•  06 2  5 

•  06  5  3 

•  09  6  3 
.  1 C  2  4 
.  10, M 

.1156 

•  122m 
.  1297 
.1967 

.  16  4  1 
.161! 
.19  9  5 
.2167 
.  2!mm 
.2515 

•  06  95 
.ISo' 
.3096 
.  369  5 
.  9  2  9  6 
.9695 
.  599  5 
.  6099 

•  66  9  6 
.  72  9  5 

.  76  99 
.  6  9  9  9 

.  9097 
.  9699 

1.0296 

1  .  0695 
1.199' 
1.2095 
1.3692 
1.5692 
1.7991 
1.92-2 

2  .  10  9  2 
2.26-1 
2.-695 

2.69-5 
2  .  o2 -  1 
3.00-9 


V/ 

0 

T 

DELTA 

FT/SEC 

DEG.F 

U/UE 

•  00  b 

29.55 

91.70 

.323 

.  006 

27.99 

90.  75 

.356 

.  jIC 

30.  59 

90.36 

.397 

.011 

32.  7b 

C  9  •  9  2 

.425 

.013 

3  6.0b 

60.36 

.466 

.015 

38.91 

68.94 

.506 

.017 

9  2 . 20 

eF  .  4  5 

.535 

.  u  1  A 

9  1.99 

68.31 

.545 

.021 

99  .  C6 

67.95 

.572 

.029 

95.99 

67.55 

.590 

•  u  2  6 

96 . 29 

67 . 27 

.601 

.  u  2  9 

97.  1* 

67.11 

.612 

.  w  3  1 

97.6  0 

66.97 

.620 

•  b  3  3 

98.  32 

66.7  2 

.627 

*  0  !  7 

99.17 

66.42 

.636 

.039 

99  .  fee 

66.27 

,645 

.  J92 

50  ,  Zb 

66.21 

.650 

.  U?  1 

51.37 

o5.  90 

«  c  6  7 

.  J6  1 

52.63 

65.55 

.66  3 

.  9  7 1 

53.73 

65.27 

.697 

•  u  7  9 

5  9,59 

65. C9 

.70c 

.  bf  9 

55.  31 

0  4.97 

.7  16 

.  ICO 

56.19 

64  .  = : 

.729 

.  10b 

56.7m 

04  .  t  2 

.  7  36 

.116 

5  7  ,  9  0 

b4  .  35 

.746 

.12c 

56  .  C6 

64.09 

.754 

•  1  !  b 

58.  62 

63.96 

.76  0 

.  19o 

59.21 

63.64 

.76  6 

.  15b 

59.9! 

63.76 

.776 

.165 

60.  12 

03.59 

.760 

.  175 

60  .  7c 

o3. 50 

.789 

.16  5 

61.95 

0  3 . 4  3 

.  799 

.210 

62.  3o 

83. C6 

.809 

.235 

b  3 . 99 

6  3,03 

.823 

.259 

69 . 4L 

0  2,64 

.836 

.265 

b  6  .  69 

62.21 

.65  1 

.310 

66.  lb 

cl. 93 

.659 

.335 

b  7  ,  1  U 

cl  .  75 

.671 

.360 

67.91 

61.35 

.862 

.365 

69.62 

cl  .09 

.069 

•  9  1  C 

69.17 

61.09 

.096 

.935 

6  9.  7u 

0  0 . 7  6 

.905 

.521 

71.66 

60.07 

.930 

,  b  0  7 

73.  2m 

79.04 

.951 

.  b  9  3 

74.91 

79.27 

.966 

.77b 

7  5.  !c 

76.6c 

.970 

.  069 

76.11 

76.27 

.966 

•  95b 

76.4c 

77.96 

.993 

1.93b 

76.53 

77.87 

.997 

1.121 

76.90 

77.71 

.996 

1.207 

76,  9t 

77.6b 

.999 

1.293 

77.0b 

77.62 

1 .000 

1.379 

77.  Cb 

77. bl 

1  .  C  0  b 

1.965 

77.  Cl 

77.59 

1 .000 

1.660 

77.  "t 

77.5c 

1.000 

1  .  fc  3  6 

77.  ?c 

77.55 

1 .000 

1 .7  22 

76.97 

77.5c 

.999 

1.979 

76  .  =c 

77.52 

.999 

2.236 

77.02 

77.56 

1.000 

2.993 

76.97 

77.55 

.999 

2.750 

7 6  •  5o 

77.50 

.990 

3 . 006 

7  6.9c 

7  7,51 

,999 

3.265 

76.9c 

77.5  1 

.999 

3.523 

76.64 

77.53 

.997 

3.780 

76.54 

77.54 

,997 

9.037 

76.  )j 

77.52 

.998 

9.299 

76.  ?b 

77.53 

•  99c 

ThETA 
.196 
.  250 
.273 
.  298 
.329 
.  359 
.381 
.  389 
.910 
.933 
.998 
.956 
.965 
.960 
.997 
.505 
.  5C9 
.  526 
.  596 
.  562 
.  573 
.  SF  0 
.589 
.  599 
.615 
.629 
.636 
.693 
.697 
.656 
.  663 
.667 
.667 
.  69  D 
.71  2 
.736 
.752 
.  763 
.785 
.arc 
.600 
.618 
.658 
.863 
.915 
.992 
.  9  6  j 
.976 
.983 
.992 
.  995 
.998 
.  998 
.999 
1.0C1 
1  .COO 
1  .  000 
1 .003 
1  .  DC1 
1 .0C2 

1 .009 
1.009 
1 .009 

1 .003 
1. 0C2 
1.003 
1 .  CD  3 


Table  38. 


U-DE 
uTau 
-15. 390 

- 1 9 , 560 

-13.653 
-13.019 
-12.099 
-11.207 
-10.533 
-10.302 
-9.666 
-9.279 
-9.038 
-6.767 
-6.593 
-6.992 
-6.192 
-8.099 
-7.930 
-7.595 
-7.179 
-6.850 
“6 . 606 
-6.367 
-6.129 
-  5  •  9  o  7 
-5.799 
-5.579 
-5.995 
-5.292 
-5.039 
-9.973 
-9.760 

-9. 599 

-9.315 

-3.998 

-3.719 

-3.361 

-3.198 

-2.922 

-2.683 

-2.506 

-2.315 

-2.156 

-1.577 

-1.117 

-  .  775 

-.999 

-.272 

-  .  1  06 
-.062 
-.093 
-.029 

.CIO 
.009 
-.010 
•  Ol  5 
.009 
-.021 
-.029 

-.005 

-.020 

-.097 

-.025 

-.026 

-.069 

-.056 

-.093 

-.069 


U  (  ♦  ) 
7.303 
6.069 
8.991 
9.629 
lO.bCO 
11.937 
12.110 
12.391 
12.957 
13.369 
1 3 . 605 
13.65o 
19.05  0 
19.201 
19.951 
19 . 599 
19.713 
15.096 
15.969 
15.793 

15.987 
16.256 
16.515 
16.677 
16.699 
17.069 

17.199 
17.901 
17.609 
17.671 
17.863 
18. 100 

18.329 

18.696 
18.929 
19.262 
19.996 
19.721 
19.960 
20.138 

20.329 

20.987 
21.067 
21.527 

21.669 

22.199 
22.371 
22.977 
22.561 
22.600 
22.619 
22.659 
22.046 
22.c39 
22.699 

22.697 

22.623 
22. cl  9 
22.638 

22.623 
22.597 
22.618 
22. 61 8 
22.689 
22.585 
22.600 
22.689 


T  (  ♦  ( 
9.236 
5.906 
5.887 
6.931 
7.11? 
7.632 
8.226 
6.901 
8.891 
9.391 
9.680 
9.877 
10.095 
10.355 
10.725 
10.909 
10.986 
11.359 
11.792 
12.193 
12.369 
12.512 
12.719 
12.937 

13.269 
13.583 
13.728 
13.889 
13.966 
19.206 
19.309 
19.399 
19.831 
19.892 
15.368 

15.697 
16.293 
16.965 
16.956 

17.270 
17.268 
17.659 
18.527 
19.060 
19.759 
20.332 
20.732 
21.122 
21.226 
21.929 
21.982 
21.535 
21.559 
21.571 
21.613 
21.580 
21.569 
21 .66? 
21.619 

21.623 
21.683 

21.669 

21.669 

21.698 
21.629 
21.656 

21.699 


VI*) 
6.998 
9.923 
10.677 
12.170 
19.271 
16.539 
19.120 
20.251 
23.807 
27.2D1 
29.625 
32.696 
39. 959 
37.707 
91.929 
99.656 
97.06] 
57.263 
69.061 
80.052 
89.926 
100.901 
112.538 
121.750 
133.387 
199 . 377 
159.075 
165.550 
176.863 
186.e69 
197.879 
209.673 
237.199 
265.271 
293.070 
322.965 
350.289 
376.892 
9D6.S29 
935.621 
963.097 
992.350 
589.162 
686.297 
763.109 
860.083 
976.895 
1079.191 
1171.003 
1267.615 
1369.788 
1962.297 
1558. 735 
1656.032 
1752.899 
1899.817 
199b. 791 
2237.226 
2528.197 
2818,906 
3109.968 
3900. °08 
3691.667 
3983.239 
9279. 159 
9569.928 
9855.633 


kldm2ix  tape  475?r-  files  66-se.  run  i,  pts.i-22  ic/is/80 


RUN  NO.  1.  POINT  22.  GRID  NO.  2 


BOUNDARY  LAYER  PROPERTIES 

STANDARD 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNCTION 

TO  WALL 

WALL  TO  Y+ 

FREE  STREAM  VELOCITY 

z 

81.159 

81.159 

FREE  STREAM  TEMPERATURE 

z 

77.060 

WALL  TEMPERATURE 

z 

95.930 

»■  A  L  L  HEAT  FLUX 

z 

.04840 

FREE  STREAM  DENSITY 

z 

.07454 

FREE  STREAM  KINEMATIC  VISCOSITY 

z 

•C001659 

DENSITY  OF  FLUID  AT  m  A  L  L 

z 

.07218 

KINEMATIC  VISCOSITY  OF  FLUID  AT  *  A L L 

z 

.DOul 756 

WALl/FREE  STREAM  DENSITY  PATIO 

z 

. 96835 

LOCATION  PtYNCLDS  NUMBER  (REX> 

z 

2788689.44 

INPUT  VALUE  OF  VELOCITY  DELTA 

z 

.91000 

INPUT  VALUE  OF  TEMPERATURE  DELTA 

z 

. 9700C 

CALCULATED  DELTA 

z 

.73042 

DELTA  99. 5*  INRUT 

z 

. UGOOO 

displacement  thickness  (DElstar) 

z 

.08443 

.08472 

momentum  THICKNESS  (THETA) 

z 

.06060 

.06065 

ENERGY-DISSIPATION  Thickness 

z 

.10949 

.10945 

ENTHALPY  THICKNESS 

z 

. 00363 

.00383 

SHAPE  FACTOR  12  ( QELSTAR/THETA  ) 

z 

1.39323 

1.39695 

SHAPE  FACTOR  32  ( E NE R G Y /T H E T A  ) 

z 

1 . 80673 

1.80460 

momentum  thickness  Reynolds  number 

z 

2470.63 

2472.67 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER 

z 

3442.  16 

3454.20 

SKIN  FRICTION  COEFFICIENT 

z 

.003776 

FRICTION  VELOCITY 

z 

3.5634Q 

L  A  4  0 r  The  WALL  CONSTANT  (K) 

z 

.41000 

LA*  OF  The  WALL  CONSTANT  (C) 

z 

5.00000 

wake  STRENGTH 

z 

.05566 

CLAUSERS  ’DELTA’  INTEGRAL 

Z 

-1.73866 

-1.83220 

CLAuSERS  ’G*  INTEGRAL 

z 

9.93625 

10.06549 

DISPLACEMENT  ThICkNlSS  -  constant  density 

z 

. L786S 

.06090 

momentum,  thickness  -  constant  density 

z 

.06122 

.06127 

SHAPE  FACTGc  12  -  CONSTANT  DENSITY 

z 

1.28518 

1 .32024 

LOCATION  -X' 

- 

68.40000 

2  =  centerline 

K  =  0.2  X  1  o’ 

6 

FROM 

35 


Table  39 


1 .  0238 

1  .084  1 

1  .  1  4  4  C 
1.2044 
1  •  3*5  3  7 
1.3636 
1.7«37 
1 . 92  37 
2.1036 
2.28  37 
2.4538 
2. 64*2 
2 . 62  36 
3  .  00  4  Ci 


KL  DM2  1X  TAPE  4752R- 


reouced  profile  d*ta 


1.402 

1  .484 

1.586 
1.649 
1 .694 
2.141 
2.367 

2  .  o  34 
2 .680 
3.127 
3.373 
3.620 
3.666 

4.113 


FILES  66-88,  RUN  1,  PTS.1-22  10/1S/80 

POINT  22.  GRID  NO.  2 


TO 
4.668 
5.895 
6.306 
6.920 
7.691 
8.339 
8.756 
8.933 
9 . 320 
9.686 
10.182 
10.269 
10.382 
10.665 
11.079 
I  1.288 

11.386 
11.858 
12.103 
12.295 
12.632 
12.953 
13.381 
13.617 
13.743 
13.822 
14.112 
14.312 
14.445 
14.675 
14.754 
14.861 
15.171 
15.536 
1  726 
1  .  7,  S 
16  .  . 
160  6 
17.120 
17.486 
17.761 
17.881 
18.957 
19.614 

20.386 
20.815 
21.429 
21.849 
21.939 
22.173 
22.153 
22.481 
22.517 
22.524 
22.531 
22.546 
22.567 
22.573 

22.566 
22.552 

22.567 
22.581 
22.580 
22.538 
22.552 
22.552 
22.545 


Y  t  ♦  I 
6.514 
9.065 
10.085 
11.616 

13.827 
16.548 
18.929 
20.119 

23.861 
27.262 
30.834 
33.385 
35.936 

38.827 
42 .738 
46.140 

48.861 
60.255 
71.820 
83.215 
93.589 

105.494 

117.058 

127.773 

139.508 

151.242 

161.617 

173.521 

185.256 

196.141 

207. 195 
219.440 
24e. 352 
278.284 
307.706 
336.318 
367.230 
398.012 
426.754 
458.217 
486.278 
516.891 
619.102 
721 . 144 
823.165 
925.056 
1027.778 
1129.819 
1231.521 
1333.052 
1435.263 
1537.305 
1639.346 
1741.218 
1843.769 
1945.640 
2048. 362 
2353.296 
2659.250 

2965.544 
3271 . 669 
3577.623 
3883.917 
4190.381 
4497.016 
4802.120 
5108.924 


Table  39- 


Kt  f>  26 


RUN  3, 


°TS.1-19  lC/ls/cC 


TfPL  475  Zf  PILES  115-14?, 


P  L  N  N  C  .  .  POINT 

4.  GRID 

NO .  2 

p  C  L  NT  A  K  Y  LAYER  P  F  (  P  L  F  T  I  £  S 

ST  ANuArP 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNCTION  FROM 

TC  WALL 

WALL  TO  Y ♦ :3  5 

F  rE  E  £  1 r  E  A  V  VELOCITY 

- 

3f .E 3fc 

38.636 

r  F  F  E  STn  •  A  *“  TEMPER' ATURr 

“ 

77.621 

»  A  LL  TEHPERATURF 

117. 66C 

.ALL  FEAT  F  L  L  * 

.  C  4  2  2  z 

rR*  E  STFE A*  PENSITY 

~ 

.  f  7  E  3  2 

r  -  E  L  S  T  R  r  A  *•  K I  N  E  F  A  T  I  C  VISCOSITY 

“ 

.CLC  164  1 

L ‘  N  3  i  T  Y  CF  FLLIC  AT  .ALL 

” 

.C7C  1C 

a.  I  N  E  H'  A  TIC  VISCOSITY  OF  FLLIC  AT  WALL 

.2001662 

4  A L  L  /  F  P r  t  S  T  k  f  A  p  CEFSITV  PATIO 

~ 

.43061 

LOCATION  FEYI.CLCS  N  t  *  6  E  R  (REX) 

Z 

244  606  .  Z  1 

INPLT  VALLE  CF  VELOCITY  PELTA 

Z 

.  152CP 

INFLT  VALLE  lF  TL  ^  K  S  M  Litr  TELTA 

~ 

. ISPuC 

C  A  lCi.LA  TLP  PELTA 

Z 

celta  P9.5*  input 

Z 

.  1  3  1  L  C 

C75cLACEFrNT  THICFAESS  tilFLSTAR) 

~ 

.  C  3  "7  9 

. C244Z 

FCPFNTLP  THICKNESS  (THETA) 

Z 

•  C14  13 

.Cl  2tr 

ENERGv-C 1SS1F A T1CN  THICKNESS 

“ 

•  P  2  3  3  1 

.CZZtS 

emf/lfy  thickness 

~ 

.cent 

.  CC  147 

SHAPE  FACTOR  11  ( t E L S T A R / T HE T A ) 

z 

2  .  1  7  E  9  e 

1.7959? 

SHAPE  F  I  C  TC-  ?Z  (ENERGY/!  HETA ) 

z 

1.65Zu? 

1 . 7  3  1  o  2 

FCrrMLK  ThICh  NrSS  RlYNCLCS  NLPBEF 

z 

2  7  6 .65 

266.17 

ClSPLACrKE  NT  THICKNESS  FiYNCLCi  M>c  E  P 

z 

6C7  .  17 

4  E  1  .  6  1 

SKIN  FFICTICN  COEFFICIENT 

z 

FRICTION  VELOCITY 

z 

LA.  CP  THE  WALL  CONSTANT  (K) 

z 

. 4 1 P  mC 

LA.  cr  The  V  A  L  L  CONSTANT  (  c  > 

z 

B.CPCLC 

V  A  k  E  SjThFNGTH 

r 

CLALSEPS  *  C  t  L  T  A  *  1  N  T  E  C  0  A  L 

r 

-  .  ?9°tP 

-.36721 

C  L  A  L  S  E  P  S  •  C  *  I  ►  T  p  Cj  R  A  L 

z 

4  .29078 

2.54434 

I  r- PLACE  a*  c.*  T  THICKNESS  -  CONSTANT  PENSITY 

z 

.  C  c.  6  6  6 

.C229r 

^HtML*  THICKNESS  -  CONSTANT  P  l  N  S  I  T  Y 

z 

.01454 

,  C  1  4  i_  1 

SHAPE  F  A  C  T  C  r  12  -  CONSTANT  PlNSITY 

- 

1  .  6  3?c4 

1.63810 

location  -  X  - 

12 . 4  0  0  2  E 

Z  =  CENTERLINE 
K  =  0.7  5  X  1C"' 


Table  40 


C  1- 


I  r  R  l  A 

W  C 


KLr*2t~C  "ffPL  47E:R  F  I  L  E  c  115-14 

7 

f 

RUN  2 ,  P  T  S . 1  - 

19  lG/15/fcD 

rLF.  f.  C.  :•  .  c' C  TNT 

5  .  GRIP 

N  f.  .  2 

"  C  L  N  C  A  P  Y  LAYER  P  P  C  F  E  R  T  1  £  S 

STANDARD 

like  a  p 

SUdLAvER 

interpolation 

FUNCTION 

T  L  WALL 

WALL  To  Y ♦ 

FREE  STRE-'h  YrLCCITv 

r 

3P . 7 39 

39.229 

ri-EL  S  T  H  C  A  f  T  E  H  F  c  (<  A  T  U  P  r 

z 

7  7 . 4  _  4 

« / LL  1EfcFrk  A TURE 

z 

1 17 .rLC 

•  ALL  FLAT  FILX 

z 

.E4?:C 

r  F  E  £  1  7  C  A  k'  ^  £  ►  S  I  7  Y 

z 

.  G  7  5  2  5 

"F-'t  C  T  K  FA-  KI^tF/Tir  V I c  L  OS  1  TV 

z 

.LLD It 4C 

Lc  NE  1  T  Y  CF  P  L  L  1  E  M  WALL 

z 

.  C  7  C  i  8 

iNEriic  visrcsiTY  cc  fluc  m  ^ ll 

z 

.  L  L  E  1  o  S  9 

.HL/rt'E  S  T  R  E  A  F  DENSITY  c  A  T  I  C 

z 

.91124 

L  C  C  A  T  1  C  ‘  r  t  Y  N  C  L  G  S  N  l v  r  E  r  (FEY) 

• 

?4lSf 4  .26 

I  F.  P  l  1  V  A  L  L  '  C  f  \  L  L  C  L  IT  v  f*  E  L  T  t 

z 

.  1  S  ~  L  C 

i  F  F  L  T  Y  A  L  l  E  CF  TEKChMLFr  DELTA 

z 

. 1 7  DEC 

C  A  i  C  L  L  A  T  t.  D  r  e  l  t  a 

z 

DELIA  o  9  .  E*  INPUT 

z 

*  1 3 1 GC 

CIS!‘LACEf',:NT  ThIChl-tAi  I  Dr  L  S  T  A  R  ) 

z 

»  C  3  2  fc  6 

•  C  2  5  9  ? 

FCf-PNTL"  TbICkNPSS  (THETA) 

z 

*  C  1 4  2  1 

•01421 

ENERGY- riSSlPA TILT  Thl CK  N  E  S  S 

z 

.  C  2  7  2  2 

.  024w  ? 

ef. tpplfy  thickness 

z 

. EG  1  15 

.Cul48 

S  H  £  F  E  F  A  r  T  C  k  IE  (EELFTAR/THETA) 

z 

2.31255 

1. 625E4 

SHAPE  F  A  L  T  C  c  22  (F SEPGY/THETA  ) 

z 

1.64132 

1.7192? 

y c v t n t c »  thickness  -'eynclcs  nlfbef 

z 

e.  lb  .  fc  C 

2  7  b  .  c  4 

HtACrpFNT  THICKNESS  t  E  Y  N  '  L  C  S  N  L  f'  5  E  F 

z 

fc4C.  11 

505.^5 

SKIN  FFICTHf.  DCEFPiCIE’.T 

z 

FRJCTlfN  Vr  L  D  C  1  T  Y 

z 

LA*  Cr  THE  kill  CONSTANT  (K) 

z 

. 4 ir  lc 

LA*  Cr  T  F  c  wall  CONSTANT  (C) 

z 

5. CODEC 

W  A  *  E  STnENGTH 

- 

CLAcstrs  •CELT.**  integral 

z 

-.49465 

*  .  4  *.  6  k  C 

ClfcEEcS  *0’  integral 

z 

5.19IE2 

2*975^4 

CLIENT  THICK  FEES  -  CCFST  ANT  r  E  N  S  I  T  Y 

z 

. C 3DC5 

.0*445 

*  C  N  T  L  H  THICKNESS  -  CCFSTAF,  I  r  E  F  5  I  T  y 

z 

.E 146  2 

.0  1  4 1>  F 

SHAPE  F  A  C  T  G  r  1  2  -  CCFST  ANT  n  l  N  S  I  T  Y 

r 

2  .  C  5  4  9  8 

1 ..  6  6  9  A  E 

LCCATICF  -  X  - 

12 .4C1CC 

Z  -  *b  INCHES 

K  :  C.75  X  1C"6 

PRC* 
3  S 


Table  4l 
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pnrr’rnnnnnnnpf  »c 


h  L  C  V  2  6  C  T«FL  47  522  FlLtS  115-1*4?,  RUN  3,  PTS.1-19  10/1  t/SC 
CL*  *  C.  3  .  °  0  !  K  T  5.  G  R I 6  0  .  2 


R  3  0  l.  C  C  3  F  *-  C  F  I L  £  C  M  * 


Y 

Y/ 

2 

1 

.  C  V-  £  S 

5  C  L  7  7 

r  T/'EC 

r  5  C  .F 

l/l-f 

The  t  i 

0:22 

•  C  3  5 

2.72 

1 1  3  .  M 

.  3  7  1 

.  OP  5 

:  ? 

•  3  3  7 

3.35 

1  1?  .  £  L 

.  4.  T  C 

.111 

0  C  5  5 

•  3  M  2 

5. Cm 

112.32 

.lr2 

.17  5 

crtfc 

•  u  -  1 

6  .  M  ? 

1  1 1  .  2  1 

.12  5 

.142 

C-*7£ 

•  0  £  7 

c  ■  f  c 

llC.c! 

.  1  7  5 

.  1  60 

C  '53 

•  C  73 

f  .  11 

1 C  5  .  2  2 

.212 

.193 

31CS 

.4,-22 

12.37 

ICE.  15 

.  C  7  4. 

.272 

cut 

.335 

1C.E3 

137.22 

.277 

.237 

Cl?3 

.  1C2 

12.53 

ICt,.  £  £ 

.337 

.  2  £  M 

C  1  5  5 

.122 

1m  .  <■  : 

1  C  5  .  1  2 

.  37  7 

.299 

L  1  7 £ 

.135 

15  .EE 

103. £  5 

.  M  3  t 

.332 

3  is  1 

.  1  Mfc 

It  .  12 

1  C  c  .  7  i 

•  M2  1 

.355 

0  2  3  c 

•  1  c  7 

K  .75 

131.52 

.  M  3  7 

•  39m 

C  5  7 

.17M 

15.21 

9  9.52 

.  M  7  L 

.4  33 

0  2  44 

.  1  t 

15.  55 

55.11 

.  b'L 

.441 

o:t  2 

.231 

2  2.  It 

5t.lt 

.  5?  t> 

.476 

3  ~  2  3 

.2  15 

21.51 

57.3  2 

.52  M 

.  5  C  4 

3  7  Me 

.  2  M 

3  4.72 

5  2  .  £  £ 

.  6  M  C 

.545 

3  M  1  5 

.317 

2  7  .  m  c 

9  r  •  5 1 

.7  15 

.  2  72 

CM  b: 

.371 

2  5.55 

2  7.55 

.77  3 

.743 

3  5  M  5 

.  m  :  t 

:  .  .  i 

5  5  .  2  t 

•  2  15 

.755 

Lfc  It 

•  m  7  3 

2  t .  1  1 

2  7  .  1  t 

.  0  £  m 

.t£5 

3  5  "  t 

.  c :  m 

3  M  .  1  M 

£  3 . 2  c 

.  d7  . 

.677 

3  ’  M  4 

.55  t 

*  5  •  "  c 

5  1.33 

.5!  c 

.  5  r  9 

•; :  l  = 

.  D  2  * 

3  5.72 

75  .  2  L 

.  5  7  4 

.54C 

3  *■  2  m 

.  c  7  5 

2  c  .  5  2 

7  5.51 

.  9r  2 

.542 

3~Mt 

.722 

2  5 . 5  3 

7  2.5: 

.551 

.52  1 

l :  1 1 

.  7  75 

2  7.25 

7  P  .  2  7 

.57^ 

.572 

l  :£  7 

.  e  7  C 

2  7.5c 

7  c  .  1  i 

.552 

.551 

1  lMt 

.  e  7  5 

2  7  .  c  5 

77.it 

.55c 

.  5  P  2 

1'1M 

.52  7 

2  5.  .  r  2 

77.2  2 

.-.53; 

.99  3 

1  ’«  7 

.5  5  3 

2  7  .  c  £ 

7  7.55 

•  5'7 

.595 

1  M  5  5 

1.111 

3  3.42 

77.5  2 

1  .3C2 

.997 

15  32 

1 .2Mt 

3  5.23 

7  7  .  M  2 

.5  =  7 

.595 

1  ?3fc 

1.375 

3  2.24 

77.5  2 

.557 

.999 

153m 

1.5  15 

2  5  .  c  M 

7  7.25 

1  .CCS 

l.LCC 

2155 

1 .5M5 

3  5.15 

77.2  5 

.  5  5  t 

1.530 

2  3  3  3 

1.7*3 

32  .  7  1 

7  7,4,.' 

•  5  c  5 

1  ■  C  c  L 

2  3  3  7 

1  .V  !M 

22  .25 

77.5  1 

.555 

l.^CC 

2  3  5m 

2.345 

3  2.32 

7  7.25 

1  .c3l 

1  .COC 

2  3  Em 

2.175 

3c. 2  2 

77.52 

.5rc 

1  .  L3C 

3'3t 

2.315 

2c  .  3C 

77.25 

.955 

1  .crc 

3  7  2  2 

2.644 

32.33 

7  7  .  2  t 

.557 

1.0:1 

3  5  3  5 

2.775 

3  2.15 

7  7.25 

.5rc 

1 . 33C 

?  0  r>  l. 

3 . 2  : « 

3  5.13 

7  7  .  2  2 

.554 

1  .4,31 

^239 

j  .  2  3  £ 

2  '  5 

77.15 

.55c 

1.3C3 

4  ?  3  6 

7  •  M  *■  7 

3  7  .  5  4, 

77.25 

.  5  5  c 

1 .030 

4  r  34 

2 . 6  c  3 

3-1.21 

7  7  .  2  5 

.557 

1 .033 

£:  1  3m 

3.5  15 

23.25 

7  7.25 

.5»: 

1.C3C 

S4  24 

M  .  1  M  f. 

3  f  .  ”  5 

7  7.25 

.555 

l.C-CC 

i  7  2C 

4.3:1 

::.2l 

7  7.22 

.  5  c  c 

1  .oci 

6234 

M  .  6  2  t 

3  0  .  1  c 

7  7.21 

•  55  y 

1.031 

is 

fc.271 

2  7.53 

77.25 

.55  5 

1.373 

11.53: 

3  e  .  1  3 

77.2  2 

.  5  5  M 

1.0C1 

L4  24 

15.555 

3  2.21 

7  7.21 

.557 

l.CCl 

b  :  2  1 

19.0*1 

2  7  .  c  3 

7  7.21 

.5»5 

1.051 

■  -  U 

32.525 

3  7.‘1 

7  7.3-2 

.  5  £  5 

1.031 

Table  1*1 


KLCkltC  T  A  P  £  *4  7  E  2  f  FILL?  115-143,  RLN  3,  PIS. 1-19  1C/15/6C 

P  L  N  »  C  .  ]  .  3 1  I N  T  6  ,  C  P I  0  \  o  .  2 

'-•CINDARY  LAYER  RRCFERTJES  STANlAPC 

LINEAR  SUBLAYER 

INTERPOL ATIOA  FUNCTION  F  k  CM 
TC  kALL  kALL  TC  Y-*r3E 

F-EE  STBt (V  VELOCITY  =  if. 517  38.517 

FREE  STREAM  TEMPERATURE  =  70.773 

kALL  TEMPERATURE  =  115.070 

kALL  FEAT  F  L  L  Y  r  . C 4 1 3 C 

FREE  5TR5AM  r E f  SITY  r  .07574 

r  F  5  E  5  T  R  c  A  h  K 1 N  t  F  A  7 x  C  VI'CCSITY  r  .  0  L  C  1  6  2  0 
E r  N  5 1 T  Y  CF  FLLIC  M  kALL  =  ,C7"69 

KINEMATIC  ViSrCSlTY  CF  FLUE  AI  WALL  =  .CCC1F41 

kfLL/FRFE  S  7  R  E  A  *■  0  E  A  S I  T  Y  RATIO  =  .93337 

LOCATION  REYNCLOS  NLMEEF  t  P  E  X  )  r  244  171  .60 
I N r  L  T  V  A  L  L r  CF  LELCCITY  DELTA  :  .15000 

1 NFLT  VALLt  CF  TEFFERATLKE  DELTA  r  .17000 

CALCLLATEr  DELTA  r 
EEL1A  '4.5*  input  =  .132CC 


OISRLACEMfm  THICK  AE  S  S  (CrLSTAR)  r  .03006  .02  34  1 

FChfnTlv  ThlCKNFSS  (THETA)  =  .01351  .Ci3lfc 

ENERLv-0 ISSIP f TICK  ThlC^KESS  =  .C2219  .C22tc 

enthalpy  thickness  p  .rein  .Cui42 

SHAPE  FACTOR  12  (EEL STAR/THETA  )  =  2.22516  1.81634 

SFAPt  FACTOR  32  (ENERGY/THETA)  =  1.64092  1.724c3 

MOMEMlm  THICKNESS  REYNCLES  NUMBER  =  266. ol  259.16 

EICPLACrMENT  THICKNESS  fi  LYNCLCS  NUMBER'  =  591.9  1  470.73 

SKIN  FRICTION  CCEFrICIENT  = 

FRICTION  VELOCITY  : 

LA.  CF  THE  WALL  C  C  N  S  T  A  N  T  (K)  r  .41CCC 

LA.  CF  T  hE  HALL  C  r  N  S  T  A  N  T  (C)  =  5.CC00C 

HAKE  STRENGTH  r 


C  L  f  L  5  E  r  S  ’  C  t  L  T  ?  ’  IATEURAL  =  -.  390  99  -.  37646 

CLAUSE? 5  *  f  ’  I>  TEC-PAL  r  4.06  566  2.534j4 

PLACE  HE  NT  THICKNESS  -  COAST  ANT  TENSITY  r  .02606  .022*4  = 

muMEN'TL*  THICKAESS  -  CCASTfNT  DENSITY  r  .01341  .Cx3u6 

S  H A 3  E  FACTOR  12  -  CCASTfNT  DENSITY  :  1.67  3  95  1.6577C 


LOCATION  - y -  12.400CC 

2  ~  -6  INCHES 
K  :  0.75  X  lef6 


Table  k2 


I 


KLCV26C  T(Pt  47S2F  FILES  115-14 

3, 

RUN  3  ,  PTS. 1  - 

19  1C/15/6 C 

flN  U.  I  .  POINT 

7.  G  R  I IV 

N  u  •  2 

■SCLNCAhY  LAY-'R  PROPERTIES 

stanlarc 

LINEAR 

SUbLAYER 

INTERPOLATION 

FUNCTION 

TO  MALL 

WALL  To  Y  + 

f  r  E  £  SI R  £  *  f  VELOCITY 

= 

4  ]  »  ?  4  3 

41.243 

‘REE  S  TR  E  Av  TEMPERATURE 

“ 

77.398 

WALL  TEMPERATURE 

~ 

119. 64C 

.ALL  REM  FLOY 

“ 

.C42GC 

r  R  E  E  STREAM  CLNSITY 

z 

.  C  7  S  fc  5 

p  F  E  E  STREAM  KINEMATIC  VISCOSITY 

z 

.CCC1633 

C  r  N  S  I  T  Y  C  F  FLUE  AT  *  A  L  L 

z 

.  C7G1  3 

KINEMATIC  VISCOSITY  CF  FlIIC  AT  WALL 

z 

.ELC1 ?67 

RALL/FhFE  stream  CENSITY  ratio 

z 

.  9  2  7  C  S 

LCCA  TIC*  P  t  *  N  C  L  C  5  Nl  *  P  E  C  (REX) 

z 

3  4  5  u  7  f .40 

INPLT  VALLF  CF  VELOCITY  C  E  L  T  A 

z 

. 192CC 

1  A  F  L  T  VALLE  Cr  TEMFERATLRE  CELTA 

z 

.21CGC 

CALCLLATEP  CELTA 

z 

CELTA  c.  9  .  5  *  INPUT 

z 

.  1 4  r  g  c 

EISFLACEMENT  THICKNESS  (ErLSTAR) 

z 

•  r  3  2  4  5 

.  C  2  fc  2  P 

MOMENTUM'  THICKNESS  (THETA) 

z 

.  C  1  4  7  2 

•  C  1  4  w  c 

ENFRtY-r  issif  a  ucn  thickness 

z 

,  C  2  4  3  2 

•  C  2  5  u  6 

enthalpy  thickness 

z 

.C01 56 

.CG15C 

SHAPE  FACTOR  12  (  L E L S T A K / T H E T A ) 

z 

2.2C529 

1.81379 

SHAPE  F  A  C  T  C c  12  (ENERCY/THETA) 

z 

1.65241 

1.72914 

momentum  THICKNESS  REYNCLCS  NUMBEF 

z 

3  C  9  .  t  3 

3C4  .92 

CISPlACCMENT  thickness  reynclcs  n or  hep 

z 

6  f  2  •  £  3 

553  .  l6 

SKIN  FRIC  T  1  CN  COEFFICIENT 

z 

FRICTION  VFLCCITY 

z 

LA»  CF  ThF  HALL  CONSTANT  (K) 

z 

.  4  1  C  u  C 

la.  Cr  THE  HALL  CONSTANT  (C) 

z 

5.CCCGE 

HAKE  STRFNGTH 

z 

CLALSc-PS  *  l  l  L  T  A  •  INTEGRAL 

z 

-.44514 

-.41924 

Clausens  integral 

z 

4  ,  fc  3  1  3  3 

2.771VC 

isfl;cgvgnt  thickness  -  constant  censity 

z 

.02848 

.  C24  5  8 

momlntlm  thick*  ess  -  constant  censity 

z 

,  C  1  5  2  3 

.CISul 

SHAPE  FACTOR  12  -  CONSTANT  ClNSITY 

z 

1  .  P  7  C  2  £ 

1 .62  463 

location  -x- 

16.4CCoC 

z  -  CENTERLINF 

K  R  0.75  X  id 

-6 

F  R  PM 
3  5 


Table  43 


Y 

Y  / 

1 

r  u  t  1 

:a  t  * 

Fl/tl 

r:*»s 

7 . 1 1 

c ;  6  - 

•  L  t  9 

9  .  *  9 

L  "  <f  fc 

«  xJ  t  1 

12.71 

c  sic 

•  U  7  9 

11. cf 

C  1  2.  J 

*7 

12  .  ’c 

C  2  27 

,Ln 

1  X  .  r  2 

1 1  fc  7 

•  22C 

It  .X  2 

C  2  7*. 

.  i:fc 

:  7.  ’9 

.  129 

It.  ?; 

;  ■  1 1 

.  1  fc  1 

19.  ft 

c :  7 ; 

•  It? 

;:.‘i 

v  Uc 

x  7  »  s 

.  l :  1 7 

•  1  ’it 

.  i '  t : 

•  1'2£ 

.  1 9 ;  x 


.  £  f  6  e 
.  sct  7 
2 . t :t  7 
l .  ‘ c  e : 

2  •  x  t  £ 

1. '-Ul 

2 .  i 


7  •  6  c  1 
11.117 
1  X  .  5  <*  7 
17.%?: 
:  i .  x  c : 


K tt  u2f  C  71 F  E  X7i:  t 

1  L  f.  %  c .  :• . 

<?r[icfL  " c c r : l e  tin 


[EG  .<• 
i  it . :  % 
nx.it 

ii_.cc 

111.%:- 

111  .  C  x 
1C9 . S  £ 

1  C  f-  .  %  i 
ICt  .  %  t 
125 . r  < 
il?  x 
i  c  i .  :•  i 
%  ?.  it 
i:.'.x 
%  t  •  %  i 
17.it 

6  t  .  t  i 
t‘.l; 

i  r  .  c  X 
t  1  .  c  1 
%: .  x . 

7  %  .  1  i 
7%  .  2  £ 
7%  .  C  x 
7  c  .  t  ; 
7t  .  :  . 

7  7.lt 
7?.  7  t 
77.  t; 
77.x  1 
7  7  .  :  t 
7  7  .  ;•  X 
77.x) 
77. xc 
7  7  .  2  c 
7  7.27 
7  7.2c 
77.  2  t 
77.2c 
7  7.27 
7  7.27 
7  7.2c 
7  7.2c 
77.2 i 
7  7.27 
77.2c 
7  7.2% 

77  .  ;  % 

7  7.2c 
7  7.2c 
7  7.21 


niC  115-1x3,  RUN  3,  r15,l-)Q  )C/la/iC 


GRI.  \ C  .  2 


-  „  .  1  % 
x  - .  t : 

X  1  .  7  t 
x  1  .  *  t 
x  e .  c  t 

X  1  .  !  £ 
X  1  •  c  X 
x  1 .  2x 


:t  12 

1  a  C  fc  7 

x  1  .  x  6 

2  7  fe  7 

i  .  V  9  1 

xl  .79 

2  ~bi 

1 . 1 : c 

X  1  .  5  2 

2:62 

3  c  6  X 

2  .  i  ?  c 

t  a  b  c  fc 

x  1  .  x  r 
xl  .  ’  i 

2  r  6  i 

c.lt\ 

XI.'  i 

%  I  fc  a 

l  .9  7fc 

9  1.13 

X  X  t  ; 

:.i*2 

Xl  .  ’2 

x’t; 

2.**:  2 

X  1  .  1  2 

5 '6  3 

£  2  fc  5 

3.627 

x  1  .  H 

*  *  c  c 

x  1 .  2  2 
xi.lt 
x  i .  n 

X  . .  7t 

x  i .  r  x 
x  i . "  t 

xi.r  i 


.X2* 

•  xc  S 

•  xt : 

.£7! 

.tH 
.  7  ?  2 
.77s 
«  £  "  i 
■  ct  t 

•  fats 
.9  It 

•  Hi 
.%xc 

.Sct 
.  %  t  x 
.%7t 

.97; 
.99% 
.9  =  ; 
1  .C"L 
.991 
.99c 
1  .222 
1  .2'x 
1  .Ctc 
1  .Ctc 
l.Ctx 
1  .Ct7 
l.trx 
1  ..'•2 
i  .t:  c 
.999 
1  .222 

•  9C  6 

1  .:ti 
1 .  t'  i 
i  .tr: 
.995 

1  .9^1 
1.221 

•  9  ?  t 
.99C 
.  99  X 


ThtTt 
.Ct  X 
.117 
.1X2 
.183 

•  2  C  X 
.229 
.253 
.322 
.327 
.3X6 
.  X  2  3 
.523 
.t”a 
.69  3 

•  7  5C 

•  6CX 

•  6  x  1 
,871 
.920 
.928 
.9X9 
.953 
.961 
.971 
.978 
.958 
.993 
.997 

1.22C 
1.622 

1.222 

1 . 222 

1.222 

1.221 
1  .  x  2  1 
1.220 
1 . 2  G 1 

1.221 
1.621 
1.-31 

1.222 
1  .222 
1.232 
1.231 
1  .221 
1  .  2  C  x 
1 .226 
1.22C 

1.222 

1.221 


Table  U3 


K  L  C  k  2  6  C  1  £  P  E  M  7  5  2  F-  FILES  1 1  B  -  1  **  3  *  RLN  3,  CTS.1~19  1C/15/6C 


?LN  KC.  3.  c  C 1  M 

9  .  b  F  I  0 

NO.  ‘ 

PCINTARY  LAYER  FRCFEFT1ES 

LINEAR 

STANDAFD 

SUbL AYER 

INTERPOLATION 

FUNCTION  F  R  OH 

TC  WALL 

WALL  TC  V«:3  5 

F^EE  sireaf  velocity 

Z 

44.665 

44 ,6c? 

FREE  STREAM  T  E  F  PF  R  A  TIJR  F 

• 

77.722 

k ALL  TEFPrR  ATURE 

• 

121.25C 

»®LL  FEAT  FLCX 

~ 

•  C  4  1  6  C 

FREE  STREAK  DENSITY 

~ 

. C  75fcC 

c  R  E  E  S  T  R  r  A  H  KINC/TIC  VISCOSITY 

z 

.CCD  1625 

C  r  N  S  I  T  Y  CF  FLUE  AT  *  ALL 

z 

.  C  6  9  9  4 

Kl\FPMIC  VISCOSITY  CF  FlL1E  AT  kALL 

z 

.CCC1 676 

kALL/FLEE  S  T  R F  A  F  DENSITY  PATIO 

z 

.  9  2  5  C  7 

LCC A  UCN  F  E YNCL  E  S  N  L  Y  5  E  ^  (REX) 

z 

464565.22 

IUPLT  VALlF  CF  LELCCITY  DELTA 

I 

. 2 1 D  DC 

1 KF  L  T  *  ALL  E  cF  T£  F  FE  R  ®  T  L  Rf  DELTA 

~ 

. 26  D  l 0 

CALCLLATLE  DELTA 

z 

DELTA  99.  SA  INPUT 

z 

.  185CC 

DISFLACEK.FKT  THICKNESS  (LELSTAR) 

z 

.  C  3  3  6  4 

.02797 

Y0YrKTLM  thickness  <tfeta> 

z 

. C 1 6  DC 

.01579 

ENERGY-CISSIFATICN  THICKNESS 

z 

.02674 

.02743 

ENTt-ALFY  THICKNESS 

z 

. CO  I 74 

.CC2C5 

SHAFE  FACTCF  12  ( E E L S T A R / T HE T A  ) 

z 

2*10161 

1.77146 

S  F  A  P  L  F  A  C  T  C  °  32  (E  N  F  P  G  Y  /  T  FE  T  A  ) 

z 

1 .67047 

1.73727 

Y  C  y  f  NTL/Y  thickness  reynclcs  nuyber 

z 

364.47 

359.50 

cisflacefent  thickness  flynclcs  nlhbep 

z 

76  6  . L4 

636.64 

SKTN  FFICHCN  COEFFICIENT 

z 

FRICTION  VELOCITY 

z 

L  A  *i  CF  The  WALL  CCNSTANT  (K) 

z 

.  .41CCC 

LAW  C  f  THE  WALL  CONSTANT  (C) 

z 

5  •  C  C  0  C  C 

WAF£  STRENGTH 

z 

CL ALSC  ■  S  ’  E  t L  T  A  ’  INTEGRAL 

Z 

-  o466C4 

-.45446 

CLACSERS  »C*  HTfbRAL 

z 

4.72634 

2.95110 

SFLACEKfM  THICKNESS  -  CCASTANT  TENSITY 

z 

.02925 

.02592 

wcylmih  thickness  -  constant  density 

z 

.C  16S4 

.0163? 

S  h  A  F  t  F  A  c  T  C  r  12  -  CCASTANT  DENSITY 

z 

1 .76661 

1. 5fcE.il 

LOCATION  -X- 

2C  •  4CPLC 

2  r  -6  INCHES 
K  =  0.7  5  X  10"6 


Table  Uh 


K12U25C  ’APE  9  7  5  2  F  flits  115-192,  fill.  3,  pTS.l-l«  lC/lb/fc 
SL‘,  I  C.  3.  F  1 1  f,  T  9  .  G  P  U*  u  C  .  2 


*•£21 1 

ft  P-CFILE  till 

Y 

Y/ 

l 

1 

1NC-E  S 

~£LT.* 

F7/-EC 

CE  C  ,f 

l/lf 

ThETA 

.C'53 

«  W  C  9 

U.9E 

1  1 c-  .  2  S 

.239 

.13  7 

.  c :  t  : 

.17** 

lc.c  3 

119. 3  [ 

.  2  3  t 

.  15C 

.~:ci 

.!***• 

1  c  .  5  c 

113.  19 

.  2 1 9 

.185 

.1295 

.233 

13.27 

112.22 

•  2C  c 

.212 

.  L  1  C  3 

•  _5( 

1  2  .  =  3 

111.52 

•  2  S  9 

.221 

•  Ills 

.255 

l5.c  1 

1  1  C  .  9  ‘ 

.39  7 

.257 

.  C  !  9  i 

•  c79 

15.55 

ICC  .  E  * 

•  27fe 

.293 

•  lit** 

.C’9 

V  .c  3 

1  2  7  .  7  C 

.-1  fc 

.311 

•  C  3  fc  2 

•  C99 

19.  f  6 

1C7. 92 

•  99t 

•  3  1  e 

.1  !«5 

.125 

IS  .  cfc 

1  C  5  •  5  2 

,99  b 

.336 

•  ::n 

•  115 

21.51 

1  2  r  .  2  :• 

.  9  e  0 

.  3  6  £ 

..:3m 

.12  7 

a!  2  •  '2 

lC3.lt 

.£13 

.515 

.  C  "  r  •* 

.137 

2<*  •  ?  7 

122.75 

•  b  **  5 

.  9  75 

.1*71 

•  1  **  7 

i  L  •  3  i 

1L1.SE 

.  £5  t 

.553 

r  7  1  : 

•  1:1 

97.  t  1 

.fc*; 

.535 

. :  “  c  3 

.  2  1  t 

2  4  •  t  i 

9  9  .  t  * 

.  72  c 

.611 

.in?t 

.2  5  7 

:*.?c 

9  1.73 

.759 

•  fc  7  c 

.-337 

•  C  =  C 

t 

£S.;: 

•  6"fc 

.779 

•  w  C  w 

.  2  '  7 

7  »  '  ta 

6  7.52 

.  S  r  2 

.777 

..<7* 

.35** 

3  9  .  7-  5 

fc  5  •  7  3 

.  fe  7  c 

•  £  1  0 

.r,37 

•  3'F 

52  .  f  c 

fc  9  .  2  . 

.£97 

.  £55 

.  c  *• c  “ 

.5*3 

5  L  .  •-  5 

6  e  .  >  fc 

.919 

.  fc  79 

.  1  •  7  i 

.*•72 

5  1.51 

c2.it 

.977 

.  fa  9  £ 

•  «.  ‘  1‘ 

.  b  :*■ 

5  1  .  f  5 

c  1  .  7  2 

.9’9 

.  9' 9 

.  i : :  7 

.;*.*. 

5  2  .  =  7 

c  2  .  5  E 

•  95  2 

.9  33 

.  1 7 1 

•  b  *  c 

5  2  .  f  7 

£2.15 

.•*£2 

.99  2 

•  1  1  3: 

•  fc  1  ** 

5  2.FJ 

79  .  5  E 

.95  1 

.951 

.  t  *.  2 

53  .  *  7 

79  .  2  E 

.  9  p  C 

.965 

.1773 

.t:! 

53.77 

75.92 

.979 

.972 

.  1  5  9  i 

.7  =  1 

5  s  .  ’  S 

7  *  .  ?  c 

.999 

.965 

.  1 1  22 

.c77 

■.9  .  ’  9 

7  5.22 

.99  J 

.95  fc 

.  1  7  s  f 

.  V  7  1 

5  9.-11 

75.11 

.9  =  5 

.991 

•  1 e  7  7 

1  «  L  fc  9 

55.5c 

7  7.9*. 

.9=9 

.995 

.3  1*“* 

1  .  1  :  5 

55.55 

n.  it 

.9  =  9 

.99fc 

.2313 

1.25c 

59 .5  C 

77. 5[ 

.9  =  £ 

,99a 

.  2  5  9  7 

1.2C2 

99  .  =  1 

7  7.7c 

1  .C~3 

.999 

.  2  7  c 

1  .**57 

9  9  ,  f  9 

77.7  2 

1 .  cr  2 

1  .CCC 

.  2  5  5  t 

1.5  *'• 

9  9.31 

77.7: 

•  9  =  c 

.999 

.  3  3  2  1 

l.tifc 

9  9.5c 

7  7.55 

.997 

1.CC1 

.  3  3  2  2 

1.7-5 

5  5  .  7  t 

7  7 . 7  £ 

1  .22c 

1.C.CC 

•  ifcc  7 

1.9*1 

5  5.72 

77.  t  c 

1  .  2  9  J 

1.2V1 

.  3  '■  2  9 

2.1-1 

99.51 

77.5c 

.9=5 

1.1C1 

.*'32“ 

c.213 

99.57 

7  7.57 

.  95  fc 

1 .101 

.  9  c.  2  5 

2.555 

9  9,95 

7  7.57 

.  9=b 

1  a  c  2  1 

.9  r  2t 

c  •  fc  "  9 

5  9  .  5  2 

7  7.57 

•  9=  fc 

1.12  1 

•  ills 

5.  VI 

5  5,55 

7  7  .  c  7 

•  9  9  7 

1.CC1 

.  S'-lY 

2.93c 

5  9,53 

7  7.57 

.995 

1  .iri 

= 

3.1.5 

55  .  *  = 

7  7  .  £  i 

•  9C  c 

1  ,  U  V*  2 

.  t  '  2  t 

3.2  57 

55.73 

77.5  5 

1.121 

1  .222 

1.2=25 

fc  ,  fc  r  2 

95  .  *  C 

77.55 

.9=  c 

1.C22 

1  .  5  '  2  5 

e  .  5  5  5 

4  4  ,  *•  4 

77.55 

.  9=  E. 

1*222 

2 .C525 

1  *  .  2  “  1 

4tt  .  c  1 

77.52 

•  9C  e: 

1.1.C2 

2.57  2  1 

12.533 

Uw  .  U  j 

77.5  5 

.995 

1  •  CwC 

2.122b 

15.272 

*4*4  .  r  t 

77.52 

.99u 

1  *  C  2  2 

Table  1*4 


r  rn 


KLC  w2fcC 


T  A  F  t  M  7  5  2  r 


FILES  115-193,  RUN 


PIS. 1-19  lG/ls/EC 


PIN  K. 


POINT  1C. 


u p i d  : 


r  C  L  NC  A  R  Y  LAYPR  FFCFEFTIES  STANDARD 

LINE  A  D  SUBLAYER 

INTERPOLATION  FUNCTION  FROM 
TC  WALL  WALL  TC  Y+=3E 


F  c  £  £  £  1PE  AH  VELOCITY 

r  R 1 1  S  T  p  £  AY  TEKRrkfcTUPr 
W'LL  1  E  H  R  r  kATLRE 
WALL  FLAT  FLUX 
P  R  F  £  £  T  F  r  A  v  ElNSITY 

Fhc£  $  T  F  r  A  ?'  KINEN/TIC  VISCOSITY 
L  r.  N  £  I  T  Y  CF  p  L  l  I  £  AT  WALL 
r I N  £  Y  a T I C  VISCOSITY  CF  F  L  L  I  £  AT  *  A  L  L 
VALL/FRFt  S  T  W  F  A  A  C  £  N  S  IT  v  RATIO 
LOCATION  PLYNCLCS  NIATEP  (REX) 
:ncLT  V  AL  Ur  CF  VELOCITY  CELTA 
INF  LT  VALLE  CP  Tg.wwrfcjTLKr  FELTA 

calculates  celta 

DELTA  99.  S*  INPUT 
DISPLACER' NT  THICKNESS  (CplSTAR) 
N  C  Y  r  N  T  L  *  THICKNESS  (THETA) 
ENERG Y-D1SS1PA  1ICN  ThICKNESc 
ENTHALPY  THICKNESS 
SHAFF  FACTOR  1?  1  L£ L S T A R  /  T HE T A  ) 

SRAPl  F  A  C  T  C  c  3  2  (F  N  PR  C-Y/ THETA) 
“TrENTC*  THICKNESS  FEYNCLES  NURFlF 
CIS°LAC£f'cNT  THICKNESS  PlYNCLCS  M  R  ?  E  F 
SHIN  FCICTICN  OCFFFiriENT 
FRICTION  VFLCCITY 

la*  cp  the  wall  constant  (k> 

LA-  OF  Tr-F  WALL  CONSTANT  (C> 
WAKE  STRENGTH 


99.312 
7  7  .  fc  9  5 
121.17 C 
.  C  9  1  L.  C 
.  C  7  s  1 1 
•ClCISSE 

.CCC1F75 
.  9  2  £  D  7 
9  fc  C  b  D  3 . 9  9 
. 17CCC 

.  r  2  c  c  c 

.  16c  .C 
.C312S 
.  C  1 9  c  E 
.02956 
•  C  C  1  7  9 
2  .  1  C  fc  9  5 
1 .67569 
37S.9E 
7C6 .67 


.  9  1 1 C  C 

S.CCDDC 


99.  Z. 2 


.  C  2  fc  1  7 
•  C  1  9  5  9 
.  C  2  E  3  fc 
.  C  D  2  D  3 
1.79276 
.  736*0 
329.52 
5  9  1  .  w  P 


1 


Mt  f  T 
' .  T  l  * 
SPATE 


CLALSLPS  ’CELTA* 
ClAUSLF  £  ,r  ' 


T  w I C  K  *  ESS 
THICK*  ESS 
F  J  C  T  0  p 


CONSTANT 
C  0  N  S  T  A  N  T 
CONSTANT 


IN  TFCPAL 
1 N  T  p  b  r'  A  L 
r  L  N  S  I  T  Y 
F ESS  I TY 
p  L  N  S  I  T  Y 


9.31357 
.  C  2  f  £  5 
•  C IE  3fc 
1.79797 


-  .  9  2  1  u  1 
2.79999 
.  C  2  9  i  fc 
•  C  1  E  i  D 
1.59959 


LOCATION  -X-  2C.9CCCC 

2  -  ♦ 6  INCHES 
K  =  C.75  X  ID'6 
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KLCWCfC  ’<FC  *4  7  Sif  FILE?  115-14 


OCS  3,  PTS.l-19  1C/1S/6C 


PCS  K  C . 

1 

POINT  1C 

RECLCEC  FfCFlCE  C*l« 

Y 

Y  / 

L 

7 

K 

INCHES 

C  £  L  T  £ 

FT/SEC 

EEC  .F 

O/uC 

ThCTt 

1 

•  2 :  s  m 

*n 

9. £2 

114.72 

.217 

.  1  M  e 

2 

.c:ts 

1C  .  f  8 

1 1  2  .  f  t 

.245 

.  lfcb 

1 

•  c  r  7  2 

.LM 

1  1  .  c  4 

1  1  2  .  fc  2 

. 2fc  7 

.173 

<4 

.t  ;s  2 

12.72 

1  1  2  .  C  2 

•  3  r  4 

.187 

c 

.£  ’Ct 

•  w  fc  4 

1  4 . 2  c 

1  1  1  .  t  9 

.322 

.218 

fc 

•  v  1  1  2 

•  etc 

1  S  •  2  fc 

111.24 

.  345 

.223 

7 

•  C  1  2  S 

.  C  f  2 

1  7  .  2  fc 

1L9 . 4  2 

.392 

.25  £ 

6 

.C1S5 

,  C  c  4 

If  .94 

1C9.2  fc 

.434 

.273 

<; 

.  4  1  7e 

.  1C7 

2C  .1  i 

1  C  fc  .  7  2 

.  4fc  t 

.331 

i: 

.Cl  92 

.117 

2  1 .  et 

1  C  fc  .  2  4 

.4«3 

.341 

11 

.c  :cm 

.12-4 

2  2 . 4  t 

1  C  M  .  9  2 

.  sr  7 

.373 

1? 

.C*Z4 

.  1  ’t 

2  2  •  c  c 

1 C  2  .  4  2 

.54  1 

,  4  C  6 

13 

•  c  2  4 1 

.IMS 

2  s  •  4 : 

1  C  2  .  7  4 

.572 

.422 

1“ 

.Ct  7 

.it: 

2  c  .  7  fc 

1C  1  .  fc  2 

.595 

.  4  4  £ 

13 

.  C  '  c  1 

.17: 

2  7.29 

1C1.CI 

.tic 

.462 

It 

.  C  2  M  M 

.221 

3  C  .  7  4 

9  7.22 

•  £42 

.546 

17 

.  L  m  1  S 

.232 

23.  2i 

94.1C 

.752 

.  t  ?2 

1? 

.  CM  £  u 

•  2CM 

2  S  .  2  2 

9  1.42 

.7^7 

.652 

1  4 

.  C  M  s 

J  7  r 
. - - 

2  t  .  fc  4 

£  6  •  9  t 

.£'7 

.74, 

c.  Z 

.2317 

.274 

2 1 . 3  1 

fc  fc  .  2  c 

•  c  fc  4 

•  0  5  C 

2  1 

.  2t  £  3 

.  4 :  t 

2  4.fi 

£4  .  fc  4 

,  0  4  m 

.626 

22 

.  2  7  4  3 

.4'  2 

M  C  .  1  4 

e  2  .  t  9 

.9'7 

.fcfcl 

2  2 

.2  -  1  i 

.  4  4 

4  1.14 

£2  .  2  L 

•  4  3  t 

.  fa  9  2 

2m 

.  2  -  c  c 

.S  77 

4  1.44 

£  1  .  2  fc 

.94  1 

.  9  1  C 

2  c 

•  t  c  4  7 

.  S  74 

42.  2f 

Sl.lt 

.93  4 

.414 

It 

.  1'  16 

•  tit 

4  2.4c 

et  .  fc  2 

.95  4 

.421 

27 

.13:4 

.  6  r  7 

42.4  2 

7  4  .  fc  7 

.  4t  4 

.  4  c  M 

2  £ 

.  1  1  Mt 

•  6  4  fc 

4  2 . :  t 

74  .  C  i 

.972 

.  9fc9 

29 

.12  17 

.7  3c 

4  2  .  2  7 

74.  C  1 

•  9  1  9 

.469 

3C 

.12*2 

•  7  ’  e 

4  2  .  7  s 

7f  .  4  fc 

.45  7 

.469 

1 1 

.  lMSfc 

.t  -<2 

42  .c4 

IP  .2  2 

.95  2 

.957 

5  8 

•  ltJl 

.47', 

4  4.27 

7  r  .  2  1 

i.cn 

.987 

2  3 

.  1  '  C  2 

1 .  C  9  3 

44.74 

77.4; 

.  44  c 

.  995 

3« 

.  1 '  £  M 

1.222 

M4  .  ;  . 

7  7.72 

.  49 1 

.994 

3? 

•  2  1  S  4 

1  .  32t 

4  4  .  S  S 

77.  t  4 

1.CC5 

i.c,:c 

2 1 

•  2  3  2  c 

1 .4  It 

44.79 

77  .  fc  c 

1  .  CC2 

l.CCC 

37 

•  2  r  C  5 

l.sie 

44,41 

77.  t  3 

1  .  CC  2 

l.CCC 

2  f 

•  2  3  c  M 

1  .fc  27 

44.-7 

77.  fc  2 

.99m 

l.CCC 

’  c 

•  2  c  S  fc 

1.721 

4  4.47 

7’  .£  2 

1  .C34 

1  .CC  1 

4C 

.  2  2  2  4 

1  .  e  2  5 

44.32 

77.  £  2 

•  4  M  c 

1.001 

41 

.  32  22 

c  .  2  3  2 

4  4,32 

77.  fc  E 

.497 

1.CC1 

M2 

.  3 1  2  M 

2.233 

44.22 

7  7  .  2  S 

.  4  9  c 

1  .CC  1 

M2 

.  2  9  2  4 

2  .  3  »M 

44  .  3  e 

7  7.39 

.909 

1  .CC1 

MM 

.  4  2  2  2 

2  .Sfct 

44.M 

7  7.39 

1.034 

1.CC1 

M  3 

.4'  2S 

2.744 

4  4.22 

7  7  .  :  4 

I.mEl 

l.cn 

4t 

.4-27 

4  .4  22 

44  . 6  i 

7  7  .  t  2 

1 .  c  r  7 

l.CCl 

M7 

.  S  5  2  7 

3.114 

4  4.'4 

7  7.19 

1 .  c  1 

1  •  w  C  1 

M‘ 

.  S  L  2  4 

3.244 

4  4.12 

7  7  .  S  fc 

.49t 

l.cn 

MM 

.  s  7  2  s 

2  .  4  7t 

4  4.44 

77. (C 

1  .cr  s 

i.en 

S' 

.  t  -  2  2 

2  .  t  ‘  7 

44  .  r  C 

77  .  £  fc 

l  .crt 

l.CCl 

SI 

1  ,  „  s.  ’  4 

6  •  S  fc  7 

4  4.77 

77  .  £  fc 

.494 

1.031 

5* 

1 .Sc  22 

,.47‘. 

44  .  Tfc 

77  .  t  1 

.494 

l.CCl 

S3 

SM 

2 . C4  2c 

2  .  S  :  3  2 

li.3St 

1  S  .  2  c  2 

4  4.34 
M4.3J 

77.19 

7  7.4-, 

•  49t 
.993 

i:EE» 

ss 

2.C22S 

le.222 

“4  .  ]  fc 

77.lt 

.997 

l.CCl 

Table  U5. 


K  L  C  «  2  6  C  TAPE  4  7  5  2  R  F  I  L  E  r  115-143.  RLN  i.  r  T  S  .  1  -  1  5  lC/15/cO 

ru.  f  C.  :  .  r  C  I  N  T  11.  O'-  1 r'  ’-j.  ' 

‘•CLKrfnV  L4VrR  Ff(f£'TlL'  STANCAcD 

LINEAR  SUcLAYER 

INTERPOLATION  FUNCTION  FROM 
TO  W  •*  L  L  WALL  To  Y  *  =3  5 

F : l  E  STAlA^  vElCCITY  r  A i.ZIZ  46,Cw2 

rRE£  STFFA"  T£NPrF.  ATL'hE  =  76.074 

LfLL  -'ENPrhATURE  =  116. ?7C 

.ALL  FEAT  FLUX  =  .C419C 

r  R  E  E  5  T  K  r  A  K  DENSITY  =  ,074tC 

►rvfL  S  T  F.  ‘  A  KPEMTiC  VISCOSITY  r  .  C  C  C  1  6  5  2 

DENSITY  CF  FLUE  AT  .ALL  r  .06921 

r  I  N  E  F  ATIC  VISE  COITY  CF  FlLIC  AT  .ALL  =  .  C  0  0  1  5  e  2 

«UL/FKr£  STREAK  DENSITY  PATIO  r  .°2C0P 

LOCATION  REYNOLDS  N  l  N  c  l -  (REX)  =  59^360. cS 

f  N  r  L  T  VALLE  CF  .RlCCITv  DELTA  r  .ElOoC 

INPUT  VALLE  Cr  TENFERATLRE  DELTA  ;  .26000 

CALCLLATEO  DELTA  : 

DELIA  9  9.  5  Y  INPoT  r  . 1 6  5  L  D 

DISPLACEMENT  THICKNESS  (CPLSTAP)  -  .03117  .02663 

nFrMLv  Th 1 CK  Nc  SS  (THETA)  =  .  C lc59  .  D  lEtfr 

energv-diesipaticn  thickness  =  .C2652  .02075 

ENTFALFY  THICKNESS  =  .C03C5  .002^.9 

SMPE  FAOTCh  12  (  CE L ST AR/T HE TA  )  =  1.99e69  1.7SS71 

SHAPE  FACTOR  32  (ENFRCY/THETA)  =  1.7CC76  1.75333 

MCHENTL*'  THICKNESS  REYNOLDS  N L M B £ P  =  37  7. 3C  369.14 

ciiPLACFHFM  Thickness  Reynolds  n l m d e c  =  754. is  649  . tc 

SKIN  FRICTION  COEFFICIENT  = 

FRICMCN  VELOCITY  = 

LAI  C  F  T  H.r  FALL  CONSTANT  (K)  =  .  4  1  D  C  C 

LA.  CF  THE  .ALL  CONSTANT  (C)  =  5.CDDCC 

LAKE  STKENGTH  r 

CLALStcS  ’ElLTA'  INTEGRAL  r  -  .  4  1  °  b  6  -.  43  3o6 

CL  a  LEERS  *  0:  ’  INTFGRAL  -  4.05560  2.73679 

rIrFLACE”E‘-T  THICK  (ESS  -  CONSTANT  !~  t_  N  S  I  T  Y  -  .  C  2  A  4  4  .02457 

w  C  F  E  t>  T  1  M  THICKNESS  -  CC  NET  ANT  DENSITY  r  .01613  .01579 

SHA^E  FACTC"  12  -  CONSTANT  n  L  N  S I T  Y  =  1  .  fc  3  c  6  5  1  .  5  b  6  6  7 


LCCATTCN  -X-  2  4 . 4  0  D.  „  C 

z  :  centerline 

K  r  c.75  X  ic"6 


Table  46 


-«?e  4752?  fills  115-142,  rlk  3,  pis.i-i<»  1  c / 1  l / 1 

‘■LI.  *  C  .  2  ,  °  0  I  N  7  11.  GRIbNC.2 


RfCLCEC  Pr  CF ILE  2<1t 


Y 

Y  / 

L 

1 

c*-e:c 

‘Lit 

r 7/'£C 

teg  .r 

Li/LF 

lhr  T< 

~  Z  r  m 

.  9 

1  2  .  s  1 

1  1  3  ,  C  4 

.26  7 

.29  5 

L  T  c  ; 

•  L  1  7 

12.4, 

111.25 

.292 

.  1  3e 

: '  7  s 

.  2  «■  3 

15.16 

UC.  5  2 

.316 

.157 

::m 

.C“S 

16.22 

HC  .  2  5 

•  3  4  t 

.  164 

L1C7 

.25  6 

17.4] 

1 C= . £  t 

.26  3 

.  m 

cum 

•  c  6  2 

1  £  •  6  2 

1C?  .  6  4 

.2cc 

.  196 

C  1  ?  7 

.'-714 

22.6  £ 

1CP . 2  5 

.4’o 

.ill 

C  15m 

.26  2 

21.  46 

1  C  6 . 6  7 

•  46c 

.262 

C  1  7  7 

•  2  c  6 

23.62 

1 C  4 . 2  2 

.4  =  7 

.329 

C  1*2 

.llM 

24.4; 

1  C  4  .  £  1 

.514 

.321 

c  r  r  r 

.112 

26  .  U 

1C  2  . 2  2 

.  54  4 

.336 

c :  c  ^ 

.IT! 

27.3  4 

1  C  2  .  c  2 

.66  2 

.346 

C  - 

.132 

2  6  .  2  c 

1  C  1 . 5  5 

.596 

.377 

c :  1 1 

•  ILK 

4>.  4. 

9  4,41 

.t?l 

.4  16 

:~ci 

.  1 r; 

3  C  .  7  C 

9?.4£ 

.6:4 

.44; 

0IM5 

.17  7 

22.66 

9  6.5. 

.731 

.522 

CM  1 2 

.171 

26.74 

94.24 

.765 

•  556 

CM*-  7 

.163 

2  6  .  "  4 

9C  .  C  6 

•  6*6 

.657 

:  =  m  t 

“  c  t 

46.24 

67.54 

.646 

.719 

t  t  1 « 

.22. 

4  1.77 

66.62 

.676 

.742 

.271 

4  2.44 

b  5  .  2  6 

•  c  F  5 

.773 

L7m  j 

.  ** :  2 

43.34 

6  2.46 

.434 

.619 

:  ■  1 3 

.44; 

4  4,-1 

6  2  •  .*  6 

.433 

.646 

Z  il 

.  4 1 ; 

4  5  .  '  1 

£1.6! 

.44  6 

.659 

c  -  M  3 

.512 

4  5.22 

£3.11 

.946 

.te7 

1:15 

.1“ 

46.14 

74.43 

.994 

.918 

1:55 

.2:7 

46.17 

79.  C6 

.962 

.927 

1  1  M  E 

.614 

4  6  .  ‘  4 

76.7  5 

•  4  6  4 

.934 

1  :h 

.fcc  7 

4  6.6b 

7?  .  1  L 

.472 

.  5  5  C 

1367 

.  0  c  6 

4  t  .  c  c 

7  7.41 

.477 

.466 

1  u  «  c 

*  7  -  6 

47.-4 

7-. 4: 

.49t 

.966 

U  31 

.  e  7  2 

47.  CC 

7  6.6c 

,  9  c  C 

.  9  4  1 

1*C£ 

.4  76 

47  .  f  2 

7  6  .  7  t 

.49fc 

.965 

lc*7 

1.274 

47.44 

7  6.27 

.997 

.993 

21St 

1.166 

47.44 

7  6.24 

.497 

.492 

r>  ?  7  t 

i  .  2  C  1 

4  ?  .  :  4 

76.42 

1  .231 

.991 

llzl 

1.216 

4  6.12 

76.24 

1.233 

.996 

zte  m 

1.4*1 

4c. 37 

76  .  It 

1.221 

.99c 

1 P  s  7 

1.544 

4  c  •  r  4 

76.17 

1.221 

.  999 

3 : 2  7 

1.6  42 

4  r  ,  3  C 

7  6,24 

1 .236 

1 .232 

3  32  1 

l.e'l 

46.-2 

7  6.22 

1.237 

1.221 

25  27 

1 .4  6  6 

47.4-7 

76.22 

.494 

1.CC1 

7-77 

2  •  .  2  6 

43.12 

76  .  C  ‘ 

1.232 

1.221 

m:  2t 

2 . 2  c  C 

4  6,3c 

76  .  C  5 

1  .22  2 

1.221 

Mc  37 

2.452 

4c  .  1  2 

76.2! 

1  .232 

1.232 

M  '  2  C 

c  .  6  1  5 

4  7  .  4  1 

76.36 

,996 

1.222 

S126 

2.7’6 

4  c  .  1  7 

7  6.37 

1.432 

1 .222 

M  U  7  - 

2  •  y  4  ; 

47.  4C 

7  6.27 

•  49c 

1.222 

•7  it 

4.1*1 

4  6.32 

7  6.27 

1.231 

1,222 

e :  ?  2 

2.261 

4  7.45 

7  6  .  C  7 

.444 

1.2C2 

c c  2  ? 

5. £c6 

47.4  1 

76.2! 

.99  6 

1  .  CC  2 

UK 

fc  .h6  2 

47.74 

7  6.27 

•  99£ 

1.22C 

C  m  2  6 

1  1  .  £.4  7 

47.74 

7  fc  .  C  7 

,996 

1,222 

s:  32 

12.b39 

47.7; 

76.  C  5 

.49; 

1 .222 

2  2  2  5 

16.236 

47.43 

76  .  C  5 

.99  c 

1.221 
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K  L  J  w  - 1  C  ’  A  F  L  4  7  5  2  F  f  1  L  E  c  1 1  5  -  1  4  3  ,  FIN  3  ,  CIS. 1-19  1  Z  /  1  b  /  E  C 
9  L  N  ►  C  .  2  .  n  C  I N  T  1  2 .  tFlC  -w,  ' 

D  C  l  N  C  A  k  Y  LAYER  F  s  C  r  t  c  T  I  E  S  s  t  a  n  u  a  f  c 

LlNrAP  SUfaLAY£P 

INTEhFCL AT10N  FUNCTION  FROM 
T  C  WALL  WALL  T„  Y*:3  b 

F  r  £  E  S1PLAN  VELOCITY  =  51.445  5  1  .  4  h  E 

r  FEl  STREAM  TE*«F‘-h  ATURF  f  7 1  .  1  u  1 

*AiL  lE^pfF ATuRE  -  1  1  3 . 4  fc  C 

►  f  L  L  FEAT  FLUX  r  .[4‘El 

FFEE  STFcAF  TENSITY  =  .07459 

C5F£  ET-^M"  VISCOSITY  r  «ZlC1654 

E  F  N  5  I Y  Y  cc  FLlir  AT  WALL  R  .C6973 

c  I  N "  m  *  t  Y  C  VISCOSITY  CF  FLUE  AT  WALL  r  .  C  L  C  1  S  t  2 

*  'lL/FF'E  ETFEA*  C  E  K  E  1  T  v  RATIO  n  .  9  3  4  t  9 


LOCATION  F  E  Y  r,  CLl;  N  L  *  E  E  ^  (REX)  =  736279.71 

T  N r L  T  VALlE  CF  VELOCITY  DELTA  r  .  2  2  2  l  C 

i\FlT  V  A  L  l  £  ur  T  L  a  T r  "  T  L  F r  ELLTA  r  .  2  9  "  l  C 

CALCULATE"'  EELTA  = 

CEL  1A  99  .5t  INPUT  r  .CULLC 

CIEFlACEA'1*  NT  thIcxAESE  I  C  r  L  S  T  A  R  )  r  .032  44  .C26oC 

A  C  a'  E  A-  TLk  ThiCKNESS  (TfETA)  :  .C1673  .Clfcot 

EN[PCv-[  lESJFf  TIC*  ThiCKNESS  =  .  C  2  f  7  4  .  0  2  9 «.  f 

E  N  T  F  A  L  F  Y  THICKNESS  r  . E  C  2  2  E  .  G  u  2  h  4 

SfAFE  FACTOR  12  ( EE L ST AR/ THE T A  )  :  1.93675  1.72626 

SFAFE  FACTOR  32  (ENEROY/TFETA)  :  1  .  7  1  ^  6  7  1.7EE6C 

y  C  h  2  N  T  u  7FlCKNrSE  FEYNCLES  N  U  y  b  E  f  :  n2Z.lt;  432. EE 

CISPLACFFENT  TfTCfNESS  R  t  Y  N  c  L  C  S  M.‘  K  e  E  r  r  640.95  7  4  6  .  7  E 

SKIN  FRlCTICf,  COEFFICIENT  r 
FRICTION  VrLCCITY  ; 

L  A  »  CF  T  F r  WALL  CONSTANT  (k)  r  .41C0C 

L4>  Cr  T  F r  WALL  CONSTANT  (C)  R  5  .  C  C  C  l  C 

wake  S  T  F  F  n  6  T  H  : 


CLALSECS  *  l  t  L  T  A  ♦  INTEGRAL  =  -.  4  520  6  -.  4  7  936 

CLAUSENS  ’  r  ’  1 N  T  E  t-  F  A  L  :  4.27919  3  .  C  3  3  l  7 

ccLACLFl‘T  THICKNESS  -  CONSTANT  EtNSITY  r  .  C  2  ^  5  7  .22641 

k  .  ’  E  N'  T  L  Y  THICK  Ntss  -  CONSTANT  TENSITY  r  .C1725  .C172C 

S  F  A  ~  E  F  A  C  T  C  r  12  -  CONSTANT  TENSITY  r  1  .  5  9  0  7  2  1  .  5  3  5  A  6 


LOCATION  2  6  .  u  L  2  C  2 

Z  =  CENTERLINE 
K  =  0.75  X  ID”6 
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KLCkOt  C 


liPfc  475  2  1-  files  U5-K’,  RON  3,  °TS.1“19  10/la/£C 


CL'.  »C.  3.  D  C  I  M  12.  GRID  NO.  2 


Rf  C  LCf 1  FT CF  1LE  CM/ 

r 

Y  / 

l 

1 

N 

1  V  C  u  E  5 

CELT/ 

F  T  /  c  £  C 

CEO 

L/CE 

ThF  7  « 

1 

- C  7 

•  c2s 

]  2  .  •  t 

ICS. Si 

.260 

.09a 

2 

loot  s 

•  L  2  1 

14  *  *4 

1  Cf . S  f 

•  2’5 

•  13s 

7 

.0513 

,L  is 

1  S  .  4  l 

106.15 

.2  =  9 

.192 

4 

•  cos* 

■  7  £ 

i  c  •  r  2 

107. 6  E 

•  31b 

.ISC 

c 

.  05  9  6 

,c4e 

17. 

1  C  t  .  t  < 

.  2  ?  b 

.  1S2 

t 

.0  112 

..11 

n.u 

1  0  5.  .  5  2 

•  3=4 

.2  13 

7 

.0127 

-  c  _ 

2  1  •  e 

1  C  s  .  I  s 

.sib 

•  24  b 

£ 

•  Oils 

".  ’1 t 1 

22  %  Z  t 

1  0  7  .  6  S 

.s’  0 

.  2 1 2 

c 

.0154 

.  W  1  C 

24.41 

1C7.ES 

•  S  7  S 

.25  fc 

i: 

•  017c 

.DEC 

2  c  •  6  1 

1  C  7  •  6  E 

•  S!  7 

.2  =  1 

1 1 

.  C  1  s  2 

..‘fc 

X  7  .  ?  £ 

10 1  .  S  c 

•  S’. 

•  306 

12 

. : :  1 1 

.0  st 

*■  c  .  7  = 

1  0  2  .  2  s 

•  S’l 

.  20fr 

17 

.0-22 

.12  2 

1 

100.1. 

.  5°  1 

.342 

is 

.  0  *  4  2 

.111 

7  r . "  i 

l  oc . ;  s 

•  ac  7 

.  2fc0 

lc 

.  0  2  t  <4 

.12  1 

i  ;• .  7  u 

S  S  .  2  1 

.b’fc 

.360 

is 

.  2  7  fc  s 

.172 

2  2  .  :  c 

S  7  .  1  o 

.  fc  s  7 

.422 

17 

.  L  -  Z  z 

.176 

2  4.^6 

St  .  C  t 

•  fc  7  p 

•  4  Sfc 

1  - 

.  C  •  t  4 

.let 

2  7  .  :  e 

S  2  .  £  I 

.721 

•  S  2  S 

1  S 

•  0  s  3  5 

.1SS 

2  4.72 

S  1  .  C  s 

.772 

.  S  =  S 

2  7 

.  0  r  Cs 

.2  7  L 

!L 

6  c  .  1  5 

•  Etc 

.tIS 

2  1 

.  C  r  c  7 

.2  If 

m  i  . : : 

.  8S  1 

,  fc  7  S 

2  Z 

.  7 

.  i  *  c 

*•*♦*22 

c  £  •  t  ; 

•  fc  fc  . 

.719 

21 

.  2  ’  Ct 

•  3  .  k 

.  4  7 

fc  5  .  s  ‘ 

.  0  =  s 

.75  1 

24 

•  ft! 

,  •  1  * 

« 1  7 

£s.(i 

.S^fc 

,  7  fc  S 

2  s 

•  0  :  3  2 

.  3  “  Z 

7  .  :  2 

c  3  .  3  C 

.Sis 

•  b  C  6 

2t 

•  0  =  L  H 

,  4  1  ‘ 

4  7.77 

6  1  .  6  ‘ 

.929 

.647 

27 

.2’tt 

tqi)  1 

4C  .  M 

fc  1  .  s  t 

.  S  7s 

.657 

2- 

.  i:  *5 

.472 

4  o  .  t  C 

a  c .  f  l 

•  SHE 

.675 

2  c 

.  1  us 

.SEE 

4  't  .  ?  fc 

7  9.05 

•  9  =  t 

.922 

3  0 

.  1  1  t  4 

.2  71 

4  s . :  t 

7 c .  5 : 

,  s c  « 

•  909 

•  i 

,12  3s 

.  St  7 

H7.fi 

7C  .  s  t 

•  St  S 

.913 

22 

.  1  7  Ct 

.  S  s  t 

r  w  •  1  c 

7f  .  S  1 

.  S  7  s 

.  9  2  fc 

2  ? 

.  1  *  7  s 

.b’2 

£L  .  4  4 

76.51 

.9  =  . 

.  S  3fc 

54 

.  1  k  5  2 

.754 

7  1  .5  6 

•  9  6  t 

.954 

35 

•  1  2  2  b 

.6  3  2 

£:.*  4 

77  .  5  i 

.  S  F  S 

.  9  fc  1 

2 1 

.  2  '  C  2 

•  7  1  s 

i  i .  r  b 

77.  C  l 

.S'1. 

.977 

J  7 

.217c 

.992 

£  1  •  r  b 

76.61 

.  S  s  fc 

.962 

7  7 

.2  ’5  7 

l.C7f 

11.22 

76  .  5  S 

•  SI 

.96  6 

2  s 

.2'  2t 

1.152 

1  1  .  *  H 

76  .si 

1  .0r- 

.992 

«C 

•  2  7  0  c 

1.23s 

1  1  »  L  t 

7  6  .  S  5 

1  .ore 

.952 

4  1 

.2-77 

1.312 

11.44 

7t.lt 

1  .OOc 

1.1.00 

4? 

.list 

1  .  3sc 

11.4j 

7  6.20 

1  .0rs 

.991: 

s  2 

.  3  ’  c.  1 

1  •  5  "  5 

1 1  •  .£ 

7t  .  1  s 

•  9  G  c 

1.000 

4H 

7  i  C  T 

1  . 1 1 1 

5  1  .  s  t 

7  fc  .  C  c 

i  .or  i 

1  ,  c  C  2 

45 

.”  2 = 5  S 

1  .  Y  '  s 

5  1.6s 

7  6  .  0  S 

i  .ors 

1.001 

k( 

.  s  '  i  u 

1 

-  1  •  7  t 

76.05 

.  S  S  c 

1  .  L  0  2 

4  7 

,  4  -  5  s 

c.277 

.  1  .  ‘  7 

76.2*. 

1.0's 

1.022 

«s 

.  S  1  5  7 

2.215 

2  1  .  2  c 

7 1 . :  s 

.  SS  V 

1.002 

4  = 

.  S  1  S  7 

2  .  2  ‘  2 

5  1  .  s  0 

7  6  .  C  s 

.9  =  s 

1.003 

SC 

.  S  u  s  t 

2  .  u  c  5 

„  1  7  _ 

7  6.23 

.99b 

1.003 

SI 

.  S  1 S  t 

2  .  fc  2  S 

Ell’S 

76  .  C  s 

.S‘y 

1  ...03 

S  2 

.t  :ss 

2.761 

SI  .2t 

76.51 

.  sss 

1.003 

C  7 

1  .  2  '•  S  7 

4.9‘  1 

5 1 . :  s 

7  fc  .  C  s 

.S«t 

1.0C3 

ss 

1  .StSt 

7  .  1  so 

s  l .  r  s 

7 1  •  2  t 

•  SSfc 

1 .002 

z  c 

2  .  C  s  S  t 

S  .  3  2  S 

5  1.12 

76.25 

.9®  2 

1.002 

St 

2  .  S  "  5  1 

11.5,11 

5  2. .  c  c 

7  6  .  0  1 

•  s  0  S 

1 .  cC  2 

57 

2  .  D  :  s  s 

12.72c 

Cl."' 

7  6.55 

.  S  c  fc 

1 .002 
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KLrWitC  T  A  F  £  4752F  FILE?  115-1*43,  RUN  3,  PTS.1-19  lC/lo/EC 
FUN  'C.  2  .  POINT  13.  G o I r  NO.  7 


^CU.reRY  L  A  Yr  R  PROPERTIES  STANUAPT 

L 1 Nr  A  R  SUcLAVLP 

INTERPOLATION  FUNCTION  FROM 
TO  WALL  WALL  TO  Y*=3  E 


F  p  E  E  £  1 R  £  A  w  VELCCITY  r  5  1 . 2  3  C 

r*EE  STREAF  TEKFFRATURF  =  70.270 

m  A  L  L  TENPrRATURE  =  114. r5C 

.ALL  PEAT  FLUX  =  .5*4720 

FREE  £  T  R  r  A  M  PENSITY  =  .  C  7  4  S  7 

Urt  S  T  R  F  A  *'  KINEMATIC  VISCOSITY  ;  .  C  C  C  1  6  b  4 

L  r  N  £  I T  Y  CF  F  L  L I C  AT  WALL  =  .  C  0  9  fc  C 

KINEMATIC  VISCOSITY  Cr  flue  AT  wall  r  .  C  L  C  1  S  6  £ 

W.'LL/FREL  STRFA1*  COMITY  PATIO  =  .  S  3  *  5  b 

L  C  C  A  II  C  >  P£vNCLE  £  Nl  K  £  E  n  (REX)  r  7  3  2  6  01  .  *4  6 

INPUT  VALUE  CF  VELOCITY  CELTA  r  .2*4  7  CO 

I k  F  L  T  VALIE  CF  TENftfiATLRF  CELTA  r  .  ;  1 E  L  C 

CALCULATtr  CELTA  r 

CELIA  09. E*  INPUT  :  .COFCO 

CI£cLACEMrNT  THICKNESS  (CEL  STAR)  t  .03302 

MCMCNTO*  THICKNESS  (THETA)  r  .ClOcl 

ENE'RG  y-l  ISSIF  A  TIC*'  ThT  lKNESS  =  .C2°0C 

ENTHALPY  THICKNESS  =  .  C  C  ?  1 9 

SHAPE  FAC1CR  12  (  EE  L  ST  AR/ THETA  )  =  1,964*4*4 

£  H  A r  t  FACTCF  72  (EKERCY/TPETA  )  =  1.71321 

r^NTL"  THICKNESS  RfcYNCLCS  NUMBER  =  433.74 

cisplacfmfnt  thickness  rfynclcs  mjmpep  =  6E2.es 

SKIN  P  FICTION  COEFFICIENT  r 

FRICT1CN  VrLPCITY  = 

LA.  OF  THE  WALL  CONSTANT  IK)  t  .41CCC 

LA.  OF  THE  WALL  CONSTANT  (C)  =  S.CCCCC 

WAKE  STRENGTH  : 


Si .230 


•  02  9oC 
.  C  1  £  7  c 

•  C2  94  0 
.0024  1 

1.72  76  1 
1 . 75Sc9 
433.15 
7*46.41 


CLALSE-S  *  C  t  L  T  A  •  I  MEG  PAL  =  -.4b25?  -.46252 

ClauSEM  *r«  IMEGRAL  r  4.640  74  J.C54o7 

ISPLACEMM  THICKNESS  -  CCNS1AM  FlNSITY  r  .CZMC  . 02  fc  o 2 

MOMENTUM  THlCMESS  -  CONSTANT  0  t  N  S  I  T  Y  =  .  0  17  33  .  0  1  7  32 

SHAPE  FACTOR  12  -  CONSTANT  PENSITY  :  1.0  270  2  1.53  7h4 


lccattun  -x-  2e.4c:c: 

Z  =  *6  INCHES 
K  :  G .  75  X  Id'6 
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I 


Pis. 1-19 

6  R  I  2  NO 


RF2L2E2  FtCFILl  [Ml 


Y 

Y  / 

L 

1 

N 

INCHES 

rent 

F1/5EC 

re  c  ,p 

L/Lt 

7  HE  T  A 

1 

.era  3 

•  c  4  4 

12  .26 

129.41 

.236 

.121 

? 

.5265 

.2  3C 

12. ft 

1  c  4 . ;  t 

•  2C  1 

.14  3 

, 

.  C  “  7  4 

-  1  , 

.  V  -  - 

14  .45 

127.  t  5 

.264 

.162 

a 

•  1 2  6  3 

.  L  1  7 

15.54 

1  2  fc  .  H 

.32  i 

.205 

5 

.2196 

.24  3 

17.6  4 

1  C  fc  .  9  1 

.344 

.19  6 

t 

•  3112 

.1*2 

19.22 

12t .5  L 

.371 

.212 

7 

.  t.  1  -  c 

.255 

2  2  .  f  1 

1CC . 3  * 

.42  2 

.24  1 

6 

•  C  1  7  2 

.254 

21. f3 

125.2: 

•  4?t 

.249 

c 

.2154 

•  2  fc  9 

23.lt 

1  C  7  .  5  t 

.44. 

.  2  c  7 

ir 

.2  175 

.2  72 

25.14 

123.55 

.491 

.296 

li 

.2197 

•  2r6 

2  7.22 

121.71 
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.335 
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122.22 

.574 
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.  C  -  2  c 

.1*1 

44.14 

122.51 

.55  4 

.364 

1  4 

.  c : « i 

.175 

32  .  *  4 

99.14 

.  be  2 

.441 

15 

•  2’C  S 

.ire 

31.51 
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•  61a 
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lfc 

.  L  7  6  5 

.127 

33.12 

!25.L2 

.64  fc 

.569 
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.  2  7  2  1 

.  1  ’4 
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.651 

.  392 

1‘ 
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1* 
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•  c  -  2 

4  1.7, 
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64.15 
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4fc.lt 
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.9*1 

.614 

2  S 

.  2  fc  3  5 

.  a  '  4 

4  7.77 

6  4  .  :  t 

•  91, 

.64  1 

2i 

■  29  2  b 

.454 

47,‘t 

6  2.23 

.9  74 

.652 

27 

•  2  9  fc  7 

.4  7  1 

-  fc  .  1  4 

6  1.32 

•  94c 

.669 

2  6 

•  1*37 

.452 

4c  .(  4 

6  1.22 

,952 

.676 

29 

.  1 1  Cc 

.44  3 

49.21 

6C.C5 

.997 
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.1157 
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.2-77 

1.257 
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.  999 

.99t 

92 

.  3  2  5  fc 

1.353 

51.2  1 

76.32 

1  .222 

.999 

9  3 

.  3  7  5  2 

1.495 

5  1.1c 

7t.lt 

.9=4 

1.222 

99 

.3555 

1.5  32 

5  1.2c 

7t.lt 

1  .2C1 

1.22C 

9  5 

.395  7 

1.7*4 

5  1.27 

7  6.27 

1.221 

l.L-w 

45 

.  4  2  5  3 

1.6*6 

5  1.75 

7  (  .  2  2 

1.22. 

1.222 

97 

.  4  5  5  5 

4.4-1 

2  1.73 

7  5.2: 

1.224 

1.231 

99 

.4  =  55 

2.155 

5  1.1c 

7  5,24 

.994 

1  .202 

99 

.5157 

2 . 2  9  9 

2  2.93 

7  fc  ,  4  4 

.994 

1.221 

5C 

.  5  4  5  fc 

2.4-3 

5  1.12 

76.24 

.997 

1.221 

SI 

.  5  7  5  4 

2  .  5  5  fc 

5  1  .  2  e 

76.24 

1  .221 

1.221 

c 

.  22  54 

2.fc94 

5  1.17 

7  fc  .  2  3 

.999 

1.221 

57 

1.2757 

4  .  c  4  1 

5  1.22 

7  6,27 

.999 

1.222 

l.c'l 

59 

1  .  5  5  5  fc 

6.9.-- 

5  2  .  '  a 

7 1  .  i  4 

.9«a 

55 

2  •  2  4  5  fc 

9.122 

5  1  .t  1 

76.24 

.9  =  6 

1.021 

Sfc 

2.5*52 

11.2C4 

5  2,9- 

7t.lL 

.994 

1  .  c  2  2 

57 

3  .  2"  5  4 

13.472 

a  -  . c  4 

7  5.14 

•  99  ^ 

1.022 

KLCF26C  TAFt  4  7  5  2  4  FILES  115-143,  RUN  3, 
Rln  nc.  3  •  °C  In  T  13. 


1C/ la/EC 
.  2 


Tab..e  1-6 


KLCWctC  T  A  F  L  4  7  5  2  F  FILES  1 1  d  -  1  <<  3  ,  R  L  N  3,  °  7  S  .  1  -  3  9  1  C  /  1  :>  /  £  C 

FLA,  N  C  »  j.  PCINT  14.  u  9 1 D  %  o .  2 

FCLNWRY  L*YrK  FFcrLrTI£f  STANL.ARC 

LINEAR  StBLAYtP 

INTER! CL ATION  FLNC71CA.  FR 
7  C  WALL  WALL  7  C  Y*=3E 

FC£E  SITE .A*  VELOCITY  z  5C.62S  SC.tO 

fREc  STFEAA  7EHFFRMURE  r  7fc.l24 

*m  TEHRERATURE  =  1  1  4  .  7  Y  C 

w  a  j.  L  FEM  FLO  :  .  E  4  2  i  C 

Ml  E  7  R  c  A  H  r  L  K  S  I  T  Y  Z  .C74b9 

FFFE  ETPriF  K  I  N  i  *■  A  7  I  C  VICCCSITY  z  .  C  C  C  1  £  5  4 

C  r  N  S  I  T  Y  CF  FLLIC  M  WALL  :  .C69E7 

k  I  N  E  I"  T  7  C  V  I  S  C  C  S  1  T  Y  Cf  FLLIC  A  7  WALL  =  .  C  L  T  1  S  7  C 

wALL/FRFE  S’^EU  C  £  A  S  17  Y  RATIO  r  .  9  3  2  fc  9 

LCCMIO  r  E  Y  N  C  L  E  E  MKrt"  (REX)  Z  724579. EC 

] K r l 7  V  A  L  L  r  CF  VELOCITY  E  E  L  T  A  z  .  2  O  C  C 

INFO  VALLE  CF  TEFFLRA7LRF  CELT  A  z  .  3 1  "  C  C 

C  i  lCl  l  A  7£n  TELTA  r 
TELIA  99.5'  INPUT  z  .CCCCC 

LISFLACEHFN7  T  H  I  C  K  A  E  S  S  (  Lr  L  S  T  A  R  )  z  .  L  3  2  5  9  .  D  2  e  c  * 

ACA.  ENTLV  7H1(KNcSS  (THETA)  z  .  C1662  . ulfcbl 

e NExt v -c i ESI p a u ca  Thickness  =  .C2CE6  .G29cC 

enthalpy  thickness  z  ,co?2C  .cc24i 

S  H  A  F  f  FAC7CR  12  (  C  E  L  5  T  A  K  /  T  HE  T  A  )  r  1.96C54  1.7 2 £5 3 

SHAFE  F  A  C  7  C  R  32  (E N E R C Y / 7 H E T A  )  z  1  .7  1777  1.75774 

HCKEN7LH  TEICKNESS  REYNCLCS  NL’HBEF  z  424.14  4  2  2  .  bE 

CIEF'LACEYE  NT  7F7CKNrSS  R  EYNCLF.  S  NUKBEF  z  £>31.55  731.79 

SKIN  FFICTJCN  CCEFF1CIENT  z 
F  R  1C  7  I  C n  VELOCITY  z 

LAw  CF  THE  WALL  CONSTANT  (K)  z  .  4 1 C  C  C 

LAv-  CF  The  WALL  CCNSTANT  (C)  =  5. CCCCC 

WAKE  SthEUC7H  z 


C  L  A  L S  E  f  S  ’ C  t  L  7  A  ’  I n  7  E  fc  R  A  L  r  -.4E2fc7  -  .  4  7  4  b  C 

CtALSEFi  •  G  ’  I  NT  f  t  R  A  L  z  4.323b2  Z  .  9  fa  3  L  t 

EIcFLACEvlM  THICKNESS  -  CC  ASIAN  7  T  L f  S  I  T  Y  z  .  C  2  7  7  6  .  C  2  6  5  1 

w  L  a  L \ 7  L  H  THICK r  ESS  -  CONSTANT  TENSITY  z  .C1714  ,C17i4 

SHAFf  FACT Ci  12  -  CCAS7AN7  T  4  N  S I T  Y  z  1  .  £  1  9  fc  9  1.52E14 


LOCATION  - > -  25.4CruC 

Z  =  -fc  INCHES 
K  z  0.75  X  10"6 


Taile  49 
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G  P I  u  h  C  .  2 


Table  U9. 


K  L  C  V  2  6  C  TAPE  4  7  5  2  R  FILES  115-14?,  RUN  3,  D  T  S  .  1  - 1  9  1C/15/EC 
R  L  N  N  C  .  I  ,  FOIST  15.  C  -  I  U  \  G  .  I 


FCLNDARY  layer  F  R  0  F  E  R  T  1  E  S 


STAKLA  FD 
LINEAR  SUBLAYER 

INTERPOLATION  FUNCTION  FROM 
TO  WALL  WALL  TO  Y*=3S 


FC£E  SIRE  AH  VELOCITY 
FREE  STREP*'  TEFFFRATURF 
»  A  lL  TENPFkATURE 
l»  A  L  L  FLAT  FLUX 
FREE  STFFAF  DENSITY 
p  F  F  E  S  T  R  r  A  RI'tFPTIC  VISCOSITY 
LFNSITY  CF  FLUE  AT  WALL 
N  I  N  E  F  A  T  7  C  VISCOSITY  CF  FLLIF  AT  l«ALL 
W  A  LL/FREE  STREAK  FENSITY  RATIO 
LOCATION  RlYNCLCS  M  M  5  E  R  (REX) 
INFLT  VALuF  CF  \FlCCITV  FELTA 
i  n  F  L  T  V  A  L  l  E  CF  TEFFFRATLRr  DELTA 
C  A  l  C  l  L  A  T  Lr  DELTA 
DELTA  o?,£*  INPUT 
DISFLACEFENT  THICKNESS  (CELSTAR) 
FOKFNTcM  TFICFNFSS  (THETA) 
LNERC Y-DISSIF A  11 CN  THICKNESS 
ENTHALPY  THICKNESS 
SHAPE  FACTOR  12  (CEL  ST  AR/TH’ETA  ) 
E  F  A  c  E  FACTO1-  22  (E  N  E  R  C  Y  /  T  HE  T  A  ) 
HCFFNTU*'  THICKNrSS  REYNOLDS  M_r  P  E  P 
CISPLACFHENT  THICKNESS  P EYNCLCS  NLFBLP 
SKIN  FPICTICN  COEFFICIENT 
FRICTION  VELOCITY 
LAft  C r  Tkc  WALL  CONSTANT  (K) 
LA.  CF  ThF  WALL  CONSTANT  (C) 
WAKE  STRENGTH 


55.542 
7  E  .PER 
lyV.  7  3  C 
.  C  4  7  7  C 
.C 7462 
.CGC1652 
.  C  7  C  2  4 
.  C  C  D  1  F I  5 
.9412? 
9 141C4 .44 
.  2  4  D  C  C 
.  77CC3 

.  C  Q  D  C  C 

.  r  3 1 1 2 

.  C  1  7  2  3 
.03514 
.05246 
1 .f 5679 
1.74561 

4  8  6.0  4 
676  .  16 


.  4  1  5  C  C 
5.CC5CC 


S5 .542 


.  C  2  6  7  3 
.  C  1  7  1  7 
.  C  3  C  3  6 
•  C  C  2  5  6 
1 .67739 
1 .77266 
483.20 
6  1  U  •  b  2 


ISFLACLKLM 

*'CvENTLH 

SHAPE 


CL  *  L  5  E  r  S  •  C  LIT  A  «  INTEGRAL 
CLAC'ER  S  *r ’  I*  TECRAL 
THICKNESS  -  CONSTANT  TENSITY 
THICK'ESS  -  CONSTANT  density 
F  A  C  T  C c  12  -  CCASTANT  DENSITY 


-  .  4  2  c  5  2  -  •  4  o  D  1 1 

3  •  6  9  c  9  9  2.86754 

•r26C8  .02627 

.  D  1  7  7  1  ,  0  1  7 1>  1 

1.47237  1.46545 


LOCATION  -X-  32.4CDC5 


Z  =  CENTERLINE 
K  =  0.7  5  X  lo”6 


Table  50 


fclCkitC  T3F2  47S2F  flU!  115-143,  RUN  3,  PIS. 1*19  1C/16/6C 


r 

PIN  KC . 

:• . 
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KL.lk.2fcC  TAP  i  4  7  £  2  P  FILEr-  115-1*43,  RUN  3,  c  T  S  .  1  -  1  9  1G/15/8G 
PLN  NC.  POINT  1  (  .  urIii  NO.  t 


TCLNCAkY  LAYER  FRCPE-RTIES  STANlAF.D 

LINEAR  SUBLAYER 

INTERPOLATION  FUNCT I CN 
TO  WALL  WALL  TO  Y* 


F  p  E  E  SIPEfk  VELOCITY 
rREt  £TREA“  TE^Pf  kATURE 
W A  lL  t  e  a  p  f  n aturt 
.AlL  peat  flux 
FREE  I  T  F.  F  A  P  DENSITY 
r  R  F  E  S  T  R  c  A  “  KINEYATIf  VISCOSITY 
L  E  N  S  I  T  Y  OF  FLUE  AT  WALL 
y  INEPAT1C  vISOCSITy  OF  flue  at  wall 
wAlL/FRFl  i  T  R  E  A  P  EEFSITv  PATIO 
LCCATIC'  PEYNCLCS  N  L  P  8  E  r  (REX) 
INFlT  VALLE  CF  vElCCITv  DELTA 
I  A  P  L  T  VALLt  CF  TL n Pf ft  A T LRr  DELTA 
CALCULATED  DELTA 
TELIA  <59 .5*  INPUT 
EISFLACCVfNT  T  H  I  C  k  P  E  S  S  (EFLSTAR) 
P  C  P  *  Ml*'  THICKNESS  (TPETA) 
EPEPCv-riESIFATICP  THICKNESS 
ENTP  ALF  >  THICKNESS 
c  P  a  P  F  FACTOR  1?  (CEL'TAR/TNETA) 
SPARE  F  A  C  T  C  c  32  (E  N  F  F  G  Y  /  T  H  E  T  A  ) 
PCPrNTL"  THICKNESS  PEYNCLCS  NUP.3EF 
DISPLACEPFNT  TPTCknF.  SS  PLYNCLCS  NUPBEF 
SKIN  F  c I C  T  1  C  N  COEFFICIENT 
FnICTICN  VrL^CITY 
LAW  CF  TP[  WALL  CONSTANT  (K) 
LAW  CF  THE  WALL  CONSTANT  IC> 
WAKE  STRENGTH 


5  E  •  c  7  6 
75. etc 
1L7  .  1  ID 
.C4E2C 
.  D  7  4  6  3 
.CCClfc52 

•  C  7  S  1 
.  C  L  D  1  8  2  fc 

.94487 
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E  CLNCA RY  LAYER  RRCrEFTIEc 

STANLe rd 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNC1ICN 

TC  WALL 

wall  to  y* 

F  RE  E  5  IRE vrLCCITY 

z 

59.299 

59.299 

c  R  E  t  S  T  m  E  /  F  TEMPERATURE 

z 

7  F  .  c  C  3 

•  ALL  TEFFRRATL'RF 

z 

lit . 2  4  C 

WALL  FLAT  FLUX 

Z 

. C44  5C 

FREE  STREAM  TENSITY 

z 

.  C74C.2 

c  R  r  E  S  T  R  r  A  F  KINEMATIC  VISCOSITY 

z 

•  CLTlt>52 

L  5  N  £  i  7  Y  CF  FlLIC  AT  WALL 

z 

.  C  7  C  t>  2 

H  I  N  E  F  A  T  I  C  VISCOSITY  C  c  FLLIC  AT  WALL 

z 

•CLC1621 

w  A  L  L / F  a C t  streaa  c  l  A  b I t  y  ratio 

z 

.  946  4C 

LOCATION  F  E  v  NC  L  F  S  M  H  P  2  c  (REX) 

z 

lreese 1 .78 

I  N  c  L  T  VALLE  CF  VrLrCITV  TELIA 

z 

.26C0C 

1*811  VALLE  LF  T  E  N  F  E  R  A  T  L  R  R  CELTA 

z 

.  4  6  r  u  C 

CALClLATET  CELTA 

z 

ELL  If  99. 5*  INPUT 

z 

.  r  c  c  l  c 

LISrLA  CEMENT  THICK  Ft  SS  <  "  E  L  £.  T  A  R  ) 

z 

.  C  3  1  2  3 

.029x5 

L  OFF  N  T  L  *'  7  P  I  C  K  N  r  S  £  <  T  P  E  T  A  ) 

z 

.  C  I  7  7  6 

.01779 

ENERbY-CIESIFATICN  I h  t ckness 

z 

.  C  3  1  3  4 

.03166 

ENTHALPY  THICKNESS 

z 

.  C  C  T  4  4 

.CC253 

SHARE  FACTOR  12  (  C E L S T A R / T HE T A  ) 

z 

1.75678 

1 . 6  3  cb  2 

S  F  A  r  E  F  •*  C  T  C  r  72  (ENFRCY/THETA) 

z 

1 .7fc’3fe 

1.77976 

FCFENTL1'  THICKNESS  RtYNClCS  NUKFER 

z 

631.58 

531.99 

CliPLACEFCNT  ThlCF NFSS  REYNCLCS  N  UK  5  E  R 

z 

iu.ee 

671.64 

SKIN  FRICTTCN  COEFFICIENT 

z 

FRICTION  VrLCClTY 

z 

LA.  Cf  THE  WALL  CONSTANT  (K> 

z 

.  4  1  c  c  c 

L  A  i«  CF  TR*r  WALL  CONSTANT  (C  ) 

z 

5.00000 

LAKE  strength 

z 

CL  a  LStr  S  ’CELTA’  IN T  E  G  D  A  L 

Z 

-.43541 

-.49399 

clalse=  i  •  C  *  I»  TEGPAL 

z 
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917.862 

.565 

-  .  E  7  2 

16. e92 

3  2 . 9  C  C 

997.729 

.  5BL 

-  .  E  9  7 

16. E7fa 

32 . 5  C  9 

975.937 

.9P5 

.  E  C  3 

16.526 

33. C6  C 

5C5. 19  1 

.591 

•  L  9  5 

1£ . 56£ 

33.269 

559.922 

.596 

.  E  1 2 

16.535 

33.5CC 

6  C  5 .  157 

.599 

•  E  2  E 

16. 593 

33.597 

659.699 

.59c 

.  LI  2 

16.575 

3  3  »  9  2  6 

7  C  9 , 5  fa  5 

.995 

•  E.7 

16.551 

3  3  .  5  5  t 

7  5  3.6  7C 

1  ,  L  C  c. 

•  E9  7 

16 . 57C 

33.565 

6L9.en 

1.CC1 

.  E75 

16.  559 

33.556 

359.929 

1  .CEE 

.1'  3 

lo . 576 

33.577 

9  C  3 , 7b 5 

1  .  UCC 

.  G  7  9 

16.557 

33.577 

953.989 

1  .EEC 

.  E69 

1  fa  .  5  9  2 

33.565 

lCC3.2b3 

1.EC1 

-.LEI 

lb. 922 

33  .bC7 

1759.355 

1 .  EC  1 

-.L95 

16 . 676 

33. tCE 

2556.3=6 

1  .  C  C  1 

-  *  G  7  7 

16.6P7 

33  .bCC 

3352.966 

1.EC2 

-  •  L  1  3 

16.911 

33.637 

9168.291 

1  .CEl 

.  Lf  6 

le . 989 

3  3  .  b  1  9 

9965.585 

Table  53 


KLrKkc.t  1 l/:n/:L  “tto’  1  3  -  ]  6 

9 

R  UN  3 ,  n  T  S  . 

20-24 

R N  N  C  .  Z.  POINT 

2 

C  •  OF 

IF1  N  u  .  Z 

f-CLNGARY  LAYER  FRC FICTILE 

stanoaro 

linear 

SUELA YER 

INTEkDOL AT10N  FUNCTION  FROM 

TO  WALL 

WALL  To  Y  +  :  3  E 

F°EE  S  1  =  E  A  n  VELOCITY 

= 

6  3  •  4  2  G 

6  3 .42  C 

c  RE  E  STR  F  A"  Y£vprKtfuPf 

Z 

74.944 

»  A  L  L  TEHPFhATURF 

z 

95.183 

»all  HEAT  FLUX 

z 

•  0  4  7  o  Z 

free  str^a*  rensity 

z 

.  C  7  5  1  5 

f  R  <"  E  STRFA^  K  I  f  E  *  A  T  I  0  VISCOSITY 

z 

.0001539 

DENSITY  Cf  FlLIL  AT  WALL 

z 

.  C  7  2  9  1 

r,  I  N  E  HA  T  7  C  VISCOSITY  CF  FLUE  AT  WALL 

z 

.  o  o  r  i  ’  5  o 

K A  LL/FREE  STREAN  DENSITY  RATIO 

z 

.96362 

LCCA-TIO'  R  l  V  r\ '  LEE  NL^EER  (REX) 

z 

2C53225.92 

INPUT  VALlT  OF  VELOCITY  DELTA 

z 

• 39DL0 

I ‘.PIT  VALLE  OF  tl^FFkATLRE  DELTA 

z 

•  A  A  »  u  C 

CALCULATE0  DELTA 

z 

.  2  72l  9 

DELIA  F9 . 55  INPuT 

z 

.  C  0  C  C  G 

UISHLACEMT NT  THICKNESS  (CELSTAR) 

z 

.  G  3  D  5  3 

.  C  3  C  4  8 

a  0  N  r  N  T  l  "  T  h  I  0  K  N  r  S  S  (THETA) 

z 

.  C  1  9  7  6 

. 02  Cl  E 

enepc-  v-c  issipa  nos  thickness 

z 

.  C  3  E  9  1 

.03616 

ENTHALPY  ThICKNESS 

z 

.00243 

.00244 

SHAPE  FACTOR  1?  (  EE L ST AR/T HE T A  ) 

z 

1.54450 

1 . 52C31 

SHAPL  FACTOR  32  (ENERCY/THETA ) 

z 

1 .P 1697 

1  •  8  U  5  0  r 

MOMENTLY  ThICKNESS  REYNOLDS  NUMBED 

z 

fa?B . 40 

650. 3e 

DISPLACEMENT  THJCKNrSS  REYNOLDS  NUMBER 

z 

1295. 2S 

1292 .64 

SKIN  FRIC  T  1  O'  COEFFICIENT 

z 

,uC4P76 

friction  Vr L OC 1 T Y 

z 

4.23866 

LA.  OF  T  Hr  HALL  CONSTANT  l H  ) 

z 

.41DDD 

LA,.  OF  ThE  wall  CRNSTANT  (C) 

z 

5  .CCDOO 

WAKE  STRENGTH 

z 

-.14541 

CLACSE-’S  •CELT''  IME6HAI 

Z 

-.44864 

~  •  5  5  2  2  c 

CLAUSEFS  ♦o*  INTEGRAL 

z 

3  .  !  1  7  fc  C 

2.R7595 

D  L  <■  C  E  "  E  n  T  THICKNESS  -  CONSTANT  DENSITY 

z 

.  C  2  c  4  6 

.028LC 

“lMENTLM  THICKNESS  -  CONSTANT  DENSITY 

z 

.C2C^9 

.  G  2  0  3  F 

SKA  r  L  FACTO'"  12  -  CCKSTM.T  density 

r 

1  .26759 

1  .  37  7^4 

location  -X- 

48 . 4  D C  0 C 

z  -  CE\T£PLlNf 
*  =  0.75  X  1  o” 6 


Table  5h 


*'U*kC:t  11/04/60  4646°  12-lb,  RUN  3,  PTS.2C-24 

r>-N  fkl  2.  POINT  20.  u  P I P  NC.  2 

RFOlCOC  Pc  OF  1  L  0  CMS 


INOEfc 

COLTS 

F  T/50C 

D  E  C  .F 

U/UF 

1 

.  2T53 

.  1,  . 

:e.  1  6 

92  .  «  7 

•  4  c  7 

? 

•  C  T  c  c 

•  *.  Z  i 

43.se 

69.£6 

.525 

3 

.  c  :  7b 

•  C  7  f 

45.  c4 

8C  .  6  S 

.554 

u 

.  c:pc 

.  0  35 

45.15 

bc  »  2  1 

.  54  5 

5 

.c-cs 

.u  75 

SC  .  1  8 

69  .  1  4 

.b3c 

fc 

•  on: 

*u4  1 

s  3 .  r  9 

ee.u 

.  b  ?  b 

7 

.  Cil  29 

.  0  4  7 

S4.P1 

8  6  .  t  * 

.  65b 

t 

•  C  !  7  5 

•  2  f  L 

t  ‘  .  4  •- 

6  F  •  1  2 

•  0  fc  5 

•  L  1  5** 

.Uc  7 

57.04 

S  7  .  6  *, 

.644 

ir 

n 

.0175 
.C  143 

•  V-  t  4 

.97 1 

S  e  •  c  4 

54  .  '7 

67.5  ’ 
c  7  •  2  £ 

.  7'-? 
.717 

i  ? 

. 1 1 

.  0  "*  c 

t:  .r  e 

c  7  .  9  £ 

.  7't 

i  7 

•  L  "  2  5 

.  wf  3 

6 1 . 7  < 

c  6  •  :  9 

.735 

i  i- 

•  L  2  4  M 

t  2  .  C  S 

6  L  .  M  fc 

.744 

i  r 

•  L?bfc 

•  «  9  = 

fc  2  .  '  4 

6  6.5; 

.  75  4 

i  i' 

•  f  "i  7 

•  l't 

fc  3  .  c  c 

b  6  •  i  0 

.762 

1  7 

•  L  J  w  1 

•  111 

6  4 .  r  L 

65.9; 

.  7  fc  7 

1  c 

•  1  74 

1 1 . :  3 

6  5.2b 

.754 

1  ° 

•  L  *J  3  5 

.  1  fc„ 

67.  '  1 

69.2c 

.61  4 

2  Z 

•  L  *  *.  4 

.1-5 

1 9 .  ?  4 

c  9  .  7  a, 

.  a  3  1 

21 

,  C  r- 1  2 

7L.F:j 

6  7.5*, 

•  84c 

<-  4 

.  w  f.  7  7 

.  2  *4 

7  1.57 

bO . :  t 

.  bc  c 

2  3 

,  L  7  C  h 

•  2  r  9 

7  2  •  "  e 

8  2.6; 

•  of  7 

2  b 

.  w  7  fc,fc 

•  2  f  1 

7  3.19 

6  2.62 

.877 

4  ^ 

•  L  c  3  2- 

•  3 :  t 

74  .  3  fc 

6  2  .  9  t 

.894 

2  fc 

•  0  c  C  c 

.  3  7  4 

7  4  ,  C  t 

6  4  .  -  fc 

.85  7 

2  7 

•  I.  c  6  7 

.355 

7  5  .  c  S 

£1  .  4  V 

.  vOb 

2  h 

.  1  4C 

•  3  :  2 

76.39 

b  1  .  3  2 

.915 

2  ® 

.lies 

•  4  r  t 

It.'' a 

8  C  .  7  7 

.9’0 

3  C 

.  1  2  c  t 

.4.?“ 

7  7.35 

8  3.21 

.938 

3  1 

.1233 

.443 

7  fc  .  r  7 

at  .  3  C 

.9?  a 

3? 

.  1  3CS 

.479 

7  fc  .  t  4 

8  3.27 

.94  5 

3  3 

•  1*77 

.545 

79.  4L 

74.15 

.952 

3M 

.1552 

•  fc  ~  7 

fc-.  ’4 

76  .  t  2 

•  9fc  3 

35 

•  1  c  2  3 

.  fc  7C 

fcl.lv 

77.  c  fc 

.973 

3b 

•  2 :  C5 

•  7*fc 

c  1  •  *  2 

77.  3  J 

,97fc 

3“ 

•  2  1  7  5 

.  7c<, 

c2.lv 

7  7.24 

.94  5 

3° 

.2  355 

.  b  f  5 

1:2.  ‘  4 

7  6.77 

•  94  V 

39 

.2  =  2: 

.9  79 

8  2.50 

7fc  •  2  5 

.953 

^  r 

.  2  7  C  - 

.9  94 

c  3  »  1  S 

7fc.lt 

.v'-fc 

<*  l 

.2C  79 

1  .L57 

fc  3  .  1  b 

75.54 

.  9°  7 

4? 

•  3  2  5  4 

1.1:2 

6  3.28 

75  .  5  i 

.95fc 

*  3 

.  335  1 

1.2:1 

c3.  35 

7‘  .  3  £ 

1 .000 

4  U 

.3555 

1 .  3«2 

ti.'i 

75.2  2 

1  .  U*~  4 

49 

•  34  51* 

1  .  u  r  ; 

t  3  .  3  0 

75.  2t 

.  955 

4  b 

•  4  3  5  3 

1 .  fc  t  z 

c : .  4  5 

74.95 

1  .-r  1 

4  7 

.  “  c  5  3 

:  .t 

C  3  •  4  U 

7  4.5c 

1 . 4  c  4 

4  9 

.4-54 

1.744 

fc  3  .  4  fc 

75.  ;  L 

1  .331 

44 

.  5  !  b5 

1  .  b  0  5 

c  3  .  3  t 

75.CC 

.959 

5C 

.5  45.5 

2 . 0  C  2 

fc  3  .  c  2 

74.55 

1 .  on 

5  1 

.  57b  3 

2.113 

fc  3.  4  } 

7  4  ,  5  t 

1  .l3c 

5  7 

•  t  Z  5  o 

*  •  2  ?  4 

fc  3  .  4  7 

74.5c 

1 .031 

Z  7 

.  4  r  54 

3.610 

13.44 

74  .5  t 

1  .Or4 

i  •  3  5  5  fc 

5  •  l  :  5 

fc  3.  1 1: 

74  .  9  fc 

.957 

55 

1.7451 

6 . 4  r  9 

c  3  .  4  1 

74.5c 

1 .  ere. 

5 1 

2.1759 

7.534 

fc  3  .  4  C 

74.55 

1  .  L  —  4 

5  7 

t  .  t : 57 

4.272 

s  3  .  4  4 

74.57 

1  .O'c 

u-uo 

THF7S 

U7  SU 

u  <  *  » 

T  (  ♦  ) 

r<*  > 

.23  3 

-10.677 

9  .  CC  3 

7.285 

10.761 

•  2  64 

-9.347 

10.332 

6.249 

13.790 

.272 

-b , bfc4 

10.815 

fa  •  4  9  6 

15.203 

.293 

-6.045 

11.594 

9,051 

18.C30 

.  3C0 

“  7 , 6  4  1 

11.839 

9.377 

19.241 

.32b 

-7.155 

12. 525 

10.cS 1 

22.673 

.34  4 

-6.725 

12.955 

10.747 

26. 106 

.34  9 

-6 . 5°9 

13. CPC 

1C. vet 

27.317 

.  37b 

-fa. 222 

13.457 

1 1  .822 

31.153 

.379 

-5.775 

13.  934 

2 1  .  a  3  * 

35.393 

.391 

-5.579 

14.  1C1 

12.200 

39.027 

.  3  f  3 

-5.353 

14. 2Pfc 

11.956 

42.66  1 

.413 

-5.213 

14.469 

12.906 

4  5 . 4  fc  p 

.4  32 

-5.042 

14.636 

13.500 

49.324 

.438 

-4.642 

1 4 , 636 

13.384 

53.766 

.  444 

-  4  ,  b  7  9 

15. C3C 

1 3.8fr9 

5P.CC6 

.456 

-4.581 

15. C99 

14.322 

60.832 

.  4  9  4 

-4.05b 

15.623 

15.323 

73.754 

.511 

-3.705 

15.974 

15.970 

67.667 

•  5  3  7 

-3.322 

16.358 

16.779 

101.816 

.574 

-3.107 

16. 573 

17.934 

113.730 

.591 

-2.795 

It  .  8P  4 

1  6  .  v  4  9 

129.670 

.812 

-2.627 

i7.cn 

19.110 

142.197 

.  t22 

-2.413 

17.267 

19.43b 

154.715 

•  fc  3  C 

-2.157 

17.523 

19 ,t87 

169.252 

.640 

-2 . 03C 

17 . fc5C 

19.449 

1  b  3 . 5e  7 

.  fc7o 

-1.657 

17 . 823 

21.187 

195.297 

.687 

-1 • b£  2 

17.997 

21.457 

210. 035 

.714 

-1.570 

16.  11C 

22.307 

223.159 

.7  42 

-1.4?5 

16.255 

23.167 

235.474 

.737 

-1.270 

16. 439 

23 .029 

249.002 

.739 

-1.129 

18  .  St  1 

23.071 

263.538 

.  792 

-.935 

16. 745 

24.742 

290.265 

.821 

-.73b 

18.944 

25.633 

333.597 

.65  7 

-.526 

19.194 

2b. 771 

366. 122 

.67  2 

-.425 

19.254 

2  7  .  c  4  2 

404. 8b8 

.889 

-.29U 

19.  3P9 

27.771 

439.140 

•  v  1  2 

-.207 

19. 4P  3 

2b.  486 

475.53? 

.933 

-.  145 

19.534 

29.149 

510.461 

.942 

-.066 

19.592 

29. v 31 

54b. 197 

.955 

-.Ctrl 

19.  tl9 

29.644 

561.327 

.975 

-.033 

1  9  .  fc  4  7 

30.449 

616.659 

.981 

-.007 

19.673 

30.645 

676.62  3 

.989 

-.007 

19. fc72 

3o.697 

739.000 

.99  7 

-.010 

19. fcfc9 

31.142 

798. 3be 

1.030 

.  6  1  fc 

19. fc97 

31  .c  44 

85P. 736 

1  .4,01 

.032 

19.6P2 

31.263 

919.705 

1  .  COO 

.014 

19  .  fc°4 

31  .c29 

983. Pfa  5 

1.030 

-  •  L  1  4 

19 . fc65 

31  .22S 

1C4C.P4P 

1  *  —  0  u 

.OIF 

19. fc96 

31.253 

1101.416 

1.001 

.  0C2 

19. fcP2 

31.266 

1161.564 

1.031 

.013 

19.692 

31  .<56 

1222.759 

1 .031 

-.006 

19.674 

31  .a  66 

1969.571 

1  .on 

-.056 

19.624 

31 .cfc t 

2757.193 

1.002 

-.032 

19.678 

31.299 

3523.395 

1.002 

-.CCS 

19.674 

31.307 

4292.226 

1.001 

.00  5 

1  9  .  fc  F  4 

31 .2P2 

5059.037 
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KLDHWeCt  li/CK/i.  13-16,  RUN  3,  D7S.2C-24 


HN  *c.  2  .  POINT  23  . 


Of  I  2  •- 


>  s/  *  k 


rCLNPAPY  L  A  Y  r  R  PROPERTIES  STANOAFD 

LINEAR  SUBLAYER 

INTERPOLATION  FUNCTION  FROM 
TO  WALL  WALL  TO  Y  +  =  35 


F  c  £  E  Sl'L^  yTLOCITY 
rKLL  S  T  k  £  :  *’  i[H’ri?(TURf 
*  A  LL  T£»-PFkATURF 
.ALL  FEAT  FLUX 
rREE  STnrA"  n  E  N  S  I  T  Y 
r  t :  f  E  S  T  k  =  A  *'  t<  I '  £  *  ,*  T  1  C  VlcCOSITY 
U  r  N  S I T  Y  OF  FLlIC  AT  WALL 
rlM  N  MIC  V  I  S  r  C  3  I  T  Y  C  F  FLLIC  A1  WALL 
»A.  LL/FRrE  S  T  R  f  A  v  F  £  N  S  I  T  v  RATIO 
L  CCA  TIC-  K  l  VN  C  L  E  5  .v  1 1\  r?  L  e  (REX) 
I N  R  L  T  VALur  OF  VE  L  OC I T*  PELTA 
JNFLT  VALUE  CF  T£KFLRiTLRr  DELTA 
CALCULATED  DELTA 
TELIA  99.5?  INPUT 
DT  ERLACE--C  NT  THICKNESS  (  Cr  L  S  T  A  R  ) 
FCMPMov  THIl>NrSS  (  T  HE  T  A  > 
eneroy-c : i ?si pa  li cn  thickness 
enthalpy  thickness 
<hAFE  FACTOR  ID  ( LEl star/thlta  ) 
SHAPE  FACTCr  7  2  (ENrRC  Y/THETA  ) 
MCMFNTU1'  THICKNESS  PtYNCLES  NUMBER 
DISTLACf -ENT  THICKNESS  A  t  Y  I,  CL  D  5  NUMfcEF 
SKIN  FC3CTIC  COEFFICIENT 
FRICTION  VELOCITY 
Ltk  Cr  TH.r  WALL  CONSTANT  (K) 

L  A ►  or  The  wall  CONSTANT  (C) 
W  A  K  E  STRENGTH 


o2. 159 
74.990 
Yf .610 
.  04  f  2C 
.  E  7  5  1  5 
.oorifciR 
.  C  7  2  7  6 
.0001752 

•  96  2  k  7 
20u6ts40  .  t>  1 

.29000 

.49000 

.rorcc 

.C29 9? 
.01954 
.C3FU2 
•00246 
1.54749 
1 .P 1020 

ts  1  6  •  L>  4 
1265.91 
•005224 
4 .24762 

•  4  1  2  C  0 
5. COPCO 


63. 15c 


.26858 

.02976 
.01951 
.03519 
.  0  0  2  s  6 
1.52542 
1.80394 
625.06 
1256.56 


-. 1 5  9t  6 


CLALSEFS  *  1 1 L  T  A  •  If.'TEGPAL 
C  L  A  U  S  E  A  5  *  C  *  I  7  E  6  D  A  L 
ISFLACLMENT  THICK*  ESS  -  C  C  A  r  T  a  N  T  Pf.SITv 
V,  C  *  E  N  T  l  v  THICK  *ESS  -  CONSTANT  ^  L  *  S  I  T  Y 
S  H  A  D  E  FACTOR  12  -  CONSTANT  DENSITY 


-.45=30 

3. C 2 332 
.  C  2  5  h  2 
.01967 
1.29222 


- . 5  3b52 
2 . 8  9  7  S  6 
.  0  2  7*4  L 
.01964 
1.3609? 


LOCATION  -X-  46.4COOO 


Z  =  *b  INCHES 
K  :  0.7  5  X  10* 


Table  55 


ll/c/ec  “6H8"  13-16,  RUN  3,  PTS.2C-24 

'  0  N  N  C  .  3  .  POINT  21.  0  =  10  NO.  2 

NIC  0  0 0  0  P  r  C8  I L  £  C«1» 


1 

*> 

3 

4 

c 

6 

7 


10 

n 

l? 

1  T 
14 

IF 

It 

17 

If 

14 

2  0 

H 

z  z 
2? 
14 
2  c 
2 1 

27 

28 
2? 
3C 

31 

32 

33 

34 

35 


35 

3  4 

4  0 
4  ! 
42 
4  3 

4  4 

4  5 
4< 
47 
4  6 

4  0 
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19.652 

139.369 

.620 

-2.519 

17.243 

19.689 

151.064 

.63. 

-2.136 

17.416 

20 . w2  9 

165. eo? 

.676 

-1.65b 

17.69b 

21.494 

160.119 

.682 

-1.776 

17. 776 

2i.o57 

191.814 

.  b93 

-1.630 

17.922 

22.026 

205.525 

.725 

-1 .478 

16.074 

2  3.0=4 

219.639 

.742 

-1 .320 

16 . 232 

23.576 

231.737 

.756 

-1.319 

16.233 

24.023 

246.456 

.772 

-1.166 

16.  366 

24.536 

260.571 

.821 

-.412 

18.640 

26.295 

294. 4m5 

.826 

-.710 

16.842 

2b .236 

33C. 134 

.666 

-.535 

19. C17 

27.563 

365.218 

.697 

-.415 

19.  17  7 

26.496 

4C1.310 

.886 

-.25fc 

19. 296 

26.160 

435.366 

.917 

-.136 

19.416 

29.121 

472.487 

.941 

-.  144 

19.406 

29.667 

506.563 

.946 

-.095 

19.457 

30.130 

543.260 

.966 

-.047 

19.506 

3  0  .  d  6  6 

576.328 

.973 

-.032 

19. £20 

30.423 

613.429 

.975 

-.014 

19 . £33 

30.960 

672.709 

.991 

.001 

19.  £54 

31.493 

733.602 

.996 

.016 

19. £7G 

31  .cCe 

744.697 

.9  94 

.016 

IV.  S-’C 

31.563 

855.993 

.996 

.025 

14. £77 

31.704 

915. e76 

1.CC1 

.025 

19.577 

31.611 

976.366 

1 . 2  Ou 

.021 

IV.  £83 

31 .78  6 

1036.253 

.999 

.015 

14  .  56  7 

31.756 

1096.542 

1.101 

.217 

14.570 

31.777 

1157.838 

1  .C01 

.002 

19. £54 

31 .t  1  1 

1217.521 

f:SFi 

-:85i 

31. 60S 
5i  .be  c 

1963.727 

2750.740 

1.004 

•  Oil 

19. £63 

31.667 

3515.936 

1 . 00a 

-.012 

14. £4C 

31.436 

4283.15? 

.999 

-.020 

19. 572 

31.754 

5046.551 

1= 


I 
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K  L  f  m  W  e  _  6  11/C4/6L  4fcn&c  13-16*  PUN  3,  PTS.2C-24 

P  L  N  N  C .  3  .  p  C I  NT  2?.  b'n  ’<D, 


c  0  t.  \  0  A  P  Y  LAYFR  FPCFLPTIE' 


r p e r  stream  velocity 
*E  E  S  Y  k  E  A  v  TE^Pt'kATLiFE 
kAlL  T£wPFRATURE 
W  A  L  L  FEAT  FLUX 
S  T  f.  f  A  M  DENSITY 
A  T  I  C  VISCOSITY 
FLL1C  AT  WALL 
FLLI  C  AT  WALL 
DENSITY  FATir 
S  N  L  K  B  t  p  (REX) 
VELOCITY  DELTA 
TEMPERATURE  DELTA 
CALCULATED  DELTA 
DELTA  cs.SV  INPUT 
LISrLACE KENT  THICK  FES S  (UELSTAR) 
POKE N  T  U  M  THICKNESS  (THETA) 
ENERGY-DISSIPATION  THICKNESS 
ENTHALPY  THICKNESS 
S  H  A  PE  FACTOR  10  (EELST AR/THETA ) 
S  •-  A  PE  F  A  C  T  C  P  22  (ENERGY/THETA  ) 
K'-kanTok  THICKNESS  REYNOLDS  NUHEtr 
CISPLACrMEM  THICKNESS  RLYNCLCS  NUMBER 
skin  FRICTION  CCEFrIClENT 
FRICTION  VrLOCITY 
LAk  CF  ThE  KAIL  CONSTANT  (K) 
LA*  Or  The  CALL  CONSTANT  t  C  ) 
WAKE  StKENGTH 


r  P  F  E 

rR"E  S  T  F  r  A  ”  k  I  n  £  w 
D  E  N  S  I  T  Y  C  F 

r.  I  nematic  viscosity  OF 
wall/frfe  stream 

LOCATION  F  E  VNC  L ! 
I  N  P  l.  T  VALUE  CF 
INPUT  VALUE  C  r 


D  I  c  P  L  A  0  E  -  L  ’  T 
MC v  E  N  T  UM 
i  H  A  P  L 


CLAoSEcS  •  E  LL  T  A  •  INTEGRAL 

Clause rs  •  c •  integral 

THICK  r  E  S  o  -  CONSTANT  DENSITY 

thick*  ess  -  constant  density 

FACTOR  12  -  CONSTANT  DENSITY 


line  a  r 

INTERPOLATION 
TO  WALL 

llr.4e£ 

75 . 4 3k 
91.670 
.04670 
.  L  7  5  L  6 
•CCC1641 
.07267 
•  ObC 1 7  30 
.97055 
3164352.34 

.  1 8  0  u  0 

.490X0 

.CCODC 
.02672 
.  C  1  7  3  5 
.  C  3  1  6  6 
.002*1 
1  .  E  4  0  C  9 
1  .62612 
973.44 
1499.16 
. L D 4  0  D6 
5.49766 
.  4  1  0  L  C 
5.00000 


-.36735 
2 . 6  26L2 
.02194 
.01761 
1  .24603 


STANlARD 
SUBLAYER 
FUNCT I CN 
WALL  TO  Y  ♦ : 

1  1  C . 4o  6 


.24026 

.02fcbl 
.01773 
.03212 
.0L2*2 
1.49476 
1.81113 
9  9C  .  o  9 
1487.1? 


-  •  1  3  2  o  4 

-.46997 
2.57674 
.  0243  0 
•  C  1  6„C 
1  .  3544  2 


LOCATION 


-X  - 


Z  =  CENTERLINE 
K  :  0.75  X  id"6 


5b  .40000 


FROM 
3  5 
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KLFPUcOb  11/04/60  46460  13-16,  RUN  3,  PIS.2C-24 

p  “N  N C .  2.  POINT  23.  GRID  NO.  2 

RFOLCED  PROFILE  D»1A 


N 

V 

INCHES 

Y  / 

OE  L  T  £ 

0 

FT/2EC 

1 

OE  0  .F 

U/UE 

1 

-  ^  c  ? 

.0*2 

53.  c  1 

6  5.2“ 

.46  7 

*> 

!  i:  l3 

.026 

65.65 

67.5  6 

•  5“  2 

•  Or  76 

•  b  3  2 

6  6.52 

67.  “t 

.602 

k 

•  C  OF  o 

•  0.-6 

70.02 

6  7.““ 

.63“ 

1 

.0395 

.  J  “  0 

72.““ 

87.1“ 

.65  6 

6 

.  C  1 1  2 

•  C  “  7 

75. “3 

66.61 

.  6°  3 

7 

.0123 

.  0  j  1 

7  0  .  “  6 

66  .  5  t 

.  696 

8 

.01  36 

.0*6 

7  ft  •  2  1 

66.25 

.7*6 

c 

.0105 

.055 

7  *  •  c  6 

65.5  6 

.  7?  “ 

ir 

.0175 

•  0  7  2 

61  .“S 

8  5.““ 

.736 

1 1 

.0157 

.  0  c  2 

62.7“ 

6  5.57 

.  7“  “ 

.0712 

.0'  e 

6  3.66 

6  5.36 

.75  7 

13 

•  07?d 

.0'-“ 

t“  .  1  6 

8  c  •  2  1 

.7  62 

lk 

. , :  h  7 

.103 

0  5  •  *  5 

6“  .  5  “ 

.772 

.  3367 

.111 

c  6  •  3  2 

6“  .  7  “ 

,  7’“ 

1  fc 

.  0  *  c  ; 

.115 

ct .  6  1 

B“.  72 

.7““ 

1  7 

•  u  :  0  ; 

.12b 

6  7  .  3  S 

6“  .  7  “ 

.7°i 

1? 

.  0  7  6  5 

•  lr2 

t  0 . 5  6 

6“  .  3  “ 

.8  11 

19 

.  0  i  3  3 

.  1  5  0 

“1  .c  5 

6  3.6“ 

.83“ 

<?: 

.0*05 

•  I  1  L 

s  3  .  “  s 

8  3.52 

.  6“  6 

:  i 

.0565 

.2  *5 

S“  .  7S 

6  7 . 2  5 

•  6C  c 

2  2 

.  -c  3* 

46.17 

£2.  C  1 

.  o7l 

2  7 

•  3  *  0  d 

.t'. 

s  7  .  r  1 

6  2  .  r  J 

.6F  3 

2k 

.076  7 

.  3  IS 

“6.71 

62.  “  0 

.893 

2  t 

.  0  '  3  ' 

.  3“  7 

9S  .  7c 

6  2  .  3  0 

.9*3 

2t 

,L^« 

.37b 

100.75 

6  1  •  ;  2 

.912 

•  0  c  6  5 

•  “  -  1 

101.(3 

63.25 

.9*0 

2* 

.10  3  5 

.“ :  1 

102.  35 

bl.lt 

•  9  ?  b 

29 

.1107 

.“62 

1-3.30 

83  .  “  1 

.933 

3f 

.1165 

.“  • 

133.71 

6  *  .  “  2 

.93“ 

31 

.12  3  5 

.  b  1  “ 

1  0  “  .  3  t 

6  0.52 

.  9“  5 

3? 

•  1*05 

.  5  “  5 

1.5.11 

8  0.22 

.9*  1 

33 

•  1  “  7  7 

.6  15 

136.““ 

7  “  .  5  £ 

.96“ 

34 

.16  5  2 

.b  “ 

1 . 7  .  *  5 

79.12 

.973 

35 

.  1  c25 

•  7  6  2 

1  0  6 . 0  a 

7  6.2“ 

.  95  0 

It 

•  2  7 Oo 

•  235 

1-6.37 

77.7  5 

.96  7 

37 

.2175 

.5*5 

13“.cb 

76.91 

.9*1 

35 

.2*55 

.9.w 

137.66 

7  6.6. 

.9““ 

3C 

.  2  5  2  5 

1.0*1 

112.37 

7  6.67 

.  9°  6 

43 

.2*03 

1.1'5 

112.37 

7  6  .  2  t 

.  95  “ 

41 

.2-76 

1.  1«7 

1  12. “2 

76.26 

.9*9 

42 

.  3“55 

1.272 

1  lu. ““ 

7  6.-. 

1.000 

4  3 

.3*51 

1.355 

1  1  .  .  6  v. 

7  5.77 

1.001 

44 

•  365*. 

1.621 

110. c“ 

75.5“ 

1  .on 

4l 

.  3 5  7 

1  •  6  “  7 

110.61 

75  .  “  9 

1.051 

46 

.4  355 

1.77; 

1  1  2  .  6 

75  .  “  t 

1.2*1 

47 

.‘*‘'55 

1  .t“G 

112.5“ 

75.  “  2 

1  .OC1 

4  8 

.“-53 

2 . 0  0 

112.6 

7  5.““ 

1.001 

49 

•  5  15b 

2.1ml 

1 12. *6 

75  .  “  “ 

1.001 

c  r 

.  5  “  5  5 

2.271 

no. rb 

75  .  “  “ 

1.021 

5i 

.  5  7  5  5 

2.3*5 

1 10. 5 7 

75. “2 

1 .021 

5? 

•  6  05  3 

2.532 

110.60 

75  .  “  2 

1  .or  1 

5? 

.6655 

'  ‘56 

110.3“ 

75  .  “  “ 

.  909 

S4 

1.1555 

1 

1 10  .  3o 

75  .  “  2 

.  99  6 

55 

1  .““55 

6  .  C  1  7 

110.70 

75.  “  2 

.9«c 

56 

1  .  7755 

7.152 

110.7“ 

7“  .  “  “ 

.996 

5  7 

2.0553 

b  .  3“  7 

109. *3 

75.60 

.9°1 

thfta 

U-UE 

UT»U 

U  <♦  ) 

It-*) 

Y  (  ♦  ) 

.202 

-1C. 310 

9. 78  7 

6.479 

14.11“ 

.23“ 

-9.211 

10.666 

7.516 

16 . 7b  2 

.  2  S  9 

-7.997 

12 .  ICG 

6.31  2 

20.205 

.257 

-7.361 

12. 736 

6.2  52 

2?.eS3 

.279 

-6.921 

13.  176 

6.943 

25.236 

.  30o 

-6.377 

13. 7?  1 

9.666 

29.737 

.315 

-6. ICC 

13.997 

10.097 

32.650 

.332 

-5.671 

1  M  .  2* 6 

1 b  .b“ £ 

35.826 

.357 

-5.55“ 

1M. 5M3 

11.440 

41.12“ 

.353 

-5.275 

1M. e22 

11.316 

46.420 

.  37b 

-5.  G“7 

15. CSO 

1 2  .  b  5  2 

52.246 

.389 

-4.677 

15.220 

12.“E5 

56.218 

.396 

-4.765 

15.312 

12.756 

59  •  6b  0 

.416 

-4.591 

15.506 

13.390 

65.466 

.“27 

-“ .“51 

15.6“6 

1  3  •  6  £  3 

70.762 

.“28 

. 3“ 3 

15. 755 

13.727 

75.546 

.“27 

-4.200 

IS. 697 

13.676 

60.050 

.““b 

-3.603 

16. 295 

14.372 

96.733 

.“79 

-3. ““5 

16 . 6C  3 

15 .36  7 

114.739 

.  502 

-  3  .  Cc  1 

17. CC6 

1  6  .  w  9  6 

133.605 

.519 

-2.656 

17.241 

16 .t 22 

149.694 

.533 

-2.63“ 

1  7 . M9  3 

1 7 .b92 

1 67.065 

.  5“  5 

-2.361 

17.736 

17 .“56 

166.766 

.5*1 

-2.  1“2 

17.955 

16.307 

2C3.1b4 

.5*7 

-1 .946 

16.  1“9 

16.49“ 

220.663 

.606 

-1 .772 

lc. 225 

19.432 

239.462 

.642 

-1 .tee 

16. MP9 

20.570 

255. Oo5 

.647 

-1  .“E  1 

16.616 

20.74  3 

274.151 

.662 

-1.346 

16.750 

21.235 

293.747 

.661 

“1.233 

16. 86“ 

21.2CC 

306.31 1 

.66b 

-1.11“ 

16.963 

22 . bC  1 

327.112 

.717 

-.976 

19.  119 

22.SBS 

345.646 

.74  5 

-.727 

19. 270 

23.866 

391.194 

.773 

-.535 

19.563 

24.760 

437.535 

.627 

-.MCI 

19.696 

26.521 

483.346 

.857 

-.257 

19. 840 

27.482 

531.276 

.909 

-.180 

19.917 

29 . 1“ 2 

576.027 

.913 

-.111 

19.966 

29.25“ 

623.692 

.92“ 

-  •  .*7  5 

20. C22 

29.621 

668.709 

.943 

-.021 

20.076 

3b .2  32 

715.644 

.961 

-.012 

20. 065 

30. o2 1 

7b 1 . 65  5 

.96“ 

-.009 

20. ce8 

30 . 90  2 

809.055 

.979 

.on 

20.  118 

31.36“ 

667.437 

.99“ 

.blO 

20.  107 

31.t53 

967.672 

.  9“7 

.033 

20.  120 

31.945 

1047.908 

.9Pf. 

.017 

20.  11“ 

31.905 

1126.61“ 

1 . 0  2  u 

•  b  1  8 

20.  115 

32 ,bb 6 

1206. 2bO 

1.000 

.022 

20. 120 

3?.0“b 

1265.172 

1 . 000 

.016 

20.  115 

32  .  b  5  1 

1365.407 

.  999 

.012 

20.  109 

32 .b“ 0 

1444.563 

1.001 

.015 

20.  112 

32.079 

1524.025 

1.000 

.020 

20.  117 

32.065 

1602.936 

1 .000 
1.021 

-.0?F 

20.069 

32.„“5 

2344.916 

-.037 

2  0. C6  0 

32.066 

3066.366 

1  .COO 

-.035 

20.062 

32  .L67 

3827.61’ 

1.2C0 

-.036 

20.061 

32  .  l5  3 

4569. 2fc7 

.959 

-.17  1 

19.926 

31.720 

5310.168 

Table  57 


p  v \  N C .  4  .  POINT 

1 

9  .  G  R  I  E 

N  L  .  I 

D0>.NDAFY  LA  Y  F  R  FF  CDECTIES 

stanuard 

L INF  AP 

SUBLAYER 

INTERROGATION 

FUNCTION  FROM 

TO  WALL 

WALL  TO  Y*=35 

F  E  S  PEAK  VELOCITY 

; 

36.602 

3  fc  .  6  u  2 

r  «  E  c.  S  T  R  E  A  <■’  TEMPERATURE 

~ 

7  3  .  I C  C 

WALL  tE  MPFK  AT  URF 

“ 

99 . F  3D 

wiLL  HE  4 T  FLUX 

z 

•  C  4  6  2  C 

PkFE  'T»rA»'  D  L  N  S  I  T  Y 

z 

•  C  7  9  b  9 

rf:E  STR-"A**  KINEMATIC  VISCOSITY 

z 

.CUD  1047 

C  r  N  S I T  Y  CF  FLLIC  AT  k  A  l  L 

z 

•  F  7  1  U  5 

KINEMATIC  VISCOSITY  OF  FlLIC  AT  WALL 

z 

.ccr.iTvu 

»  a  L  L  /  F  R  E  l  StREA-  DENSITY  PATIO 

z 

.95256 

L  C  C  A  1 1  0 \  REYNOLDS  M  w  D i -  (REX) 

z 

61492.42 

T\P„T  VALUE  CF  VELOCITY  DELTA 

z 

.  c  1  D  u  D 

INPLT  VALUE  «F  TEKFERATLRP  DELTA 

z 

.  9  7  E  C  C 

CALCULATED  delta 

z 

CELIA  99.5*  INPuT 

z 

.  C  6  6  C  C 

CISP'LACEFrNT  THICKNESS  (DFLSTAP) 

z 

.  0  1  c  2  9 

.D143R 

poke nt uk'  Thickness  (theta) 

z 

.  D  C  7  2  1 

.  C0632 

ENlKOV-CISSIPATION  thickness 

z 

•  C  1  D  6  5 

. OU  96  4 

ENTHALPY  thickness. 

z 

. C  CD4  6 

.0LD54 

SHAPE  FACTOR  1 2  ( EE L c T A R / THE T A  ) 

z 

2.53 753 

2.27612 

SFAPc.  FACTOP  .2  (E  N  F  R  C  Y  /  T  HE  T  A  ) 

z 

1.47746 

1 . 5  5  7b  1 

HDNFNTu“  THICKNESS  REYNCLCb  NUMBER 

z 

133 . 5C 

117 .lC 

EISPLACr"E  NT  THICK,', rSS  R  EYNCLCS  NUMBER 

z 

336.77 

266.55 

SKIN  F  r'  I C  T  I  c  N  CCEFF  1C1ENT 

z 

FRICTION  VELOCITY 

z 

LA  C r  The  wall  CONSTANT  (K  ) 

z 

.  4  1  D  L  C 

LA.  OF  THE  wall  CONSTANT  (C) 

z 

5.DGDCC 

WAKE  strength 

z 

CLAlSlpS  ’EEL  TA  •  1?  TEGRAl 

Z 

- .2L253 

-.22439 

CLAUSE'-  L  IN  TEG  PAL 

z 

2.74611 

1.93637 

i sPLACEk-t’.T  thickness  -  constant  density 

z 

.  C  1  5  1  7 

.01365 

v  0 k E  NT  u h  THICKNESS  -  CCNSTANT  p  E  N  S  I  T  Y 

z 

.  C  L  7  3  7 

. DC  64  7 

S  H A  p E  FACTO”  11  -  CCNSTANT  DENSITY 

z 

2 .T56  39 

2.13942 

location  -y- 

4 . 4DDCC 

Z  =  *b  INCHES 
K  =  C.75  X  10‘ 
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kl:v'-c:7  ItPE  46465-  FILES  17-36,  RUN  4,  P7S.1-2G  11/11/80 


0 


DL'.  'C.  4. 

RrLICEE  Pr  LF ILL  D«1A 


PC  IN7 


2  9  * 


GPID  NO. 


V 

»  / 

0 

7 

4 

INCHES 

CELT* 

F7/5EC 

CE  C  .5 

U/cE 

ThE  T» 

1 

•  i.:  53 

..5 

12. 7t 

53.1- 

.346 

.26  3 

2 

.  C  '  6  6 

.  G  7  7 

12. ’7 

97.14 

.349 

.253 

7 

.cr  76 

.26  6 

13.  r5 

91.36 

.3'  7 

.3-3 

4 

•  -*2  8  4 

.252 

13.c  3 

9C.  6  7 

.372 

.349 

c 

.c:s4 

.11- 

14.64 

69.71 

•  3°  7 

.3?1 

6 

.Gill 

.175 

14.65 

6f  .  5  2 

.4C7 

.427 

7 

•  C 1  2  7 

.146 

16.62 

87.3c 

.4  3c 

.469 

8 

.2  134 

.156 

1  0  .  c  2 

66.21 

.45. 1 

.491 

o 

.0153 

.  17e 

12.41 

6  5.47 

•  50b 

.541 

IP 

•  C  1  7  c 

.227 

16.69 

8  3.25 

.546 

.636 

11 

•  C  1  5  5 

.2~7 

22.27 

62.76 

.554 

.643 

12 

•  C’12 

.24’ 

22.41 

61.59 

.61- 

.673 

17 

•  G  7  2  c 

.265 

-2.ti 

6  1.23 

•  6  1  c 

.731 

14 

.2745 

.2  36 

22.6- 

£2.44 

.64  5 

.724 

IF 

.  C  2  t  5 

.312 

74  .  ’2 

75.6l 

,66  5 

.764 

16 

.  G  76t 

.  3  ’3 

26.56 

7£.cc 

•  7G  4 

.793 

17 

•  G  ’  G  2 

.342 

26.46 

7?  .  3  1 

.724 

.6  11 

1» 

.  G  7  6  7 

.477 

26.64 

7t.it 

.763 

.866 

1  = 

.  C4  36 

.S"7 

31.3c 

76.27 

.857 

.932 

i.  t 

.2  "24 

•  ire 

3  2.4b 

74.41 

•  531 

.966 

21 

.  2r  64 

.666 

33.72 

74  .  C  1 

.52  1 

.972 

2  2 

.  C  5  3  5 

.  7  3-. 

34.5  1 

73.  2  L 

.45  4 

.56  1 

2? 

•  3’2a 

.  E  2  1 

65.1  7 

7  3.66 

.97  2 

.567 

2" 

.2/66 

.0  4  1 

35.62 

7  3.52 

.5?  1 

.  402: 

25 

.2;  26 

.6  ’2 

3  6.74 

73.4£ 

.9«2 

.594 

26 

.  2  /  l  " 

1  •  L  5  0 

2  6.62 

73.44 

1  .GCc 

.595 

27 

•  2  C  6  C 

1.126 

3  b  •  6  4 

73.46 

1  .  GC  1 

.994 

26 

.113  = 

1.277 

3  o  .  6  7 

7  3.44 

1  •  CO  - 

.495 

29 

•  11Gb 

1  .2c6 

36.77 

73.44 

1  .  GO  5 

.995 

32 

.1166 

1  .  3  4  6 

36.63 

73.4  1 

1.321 

.996 

71 

.1236 

1  •  4  3  0 

37.75 

73.42 

1.01- 

.996 

72 

.17  2  3 

1.515 

36. 

7  3  .  3  9 

1 .327 

.497 

33 

.147? 

1.7  16 

36.-2 

73.39 

1  .  G2  2 

.  9  9  0 

3<* 

.1651 

1.67- 

36.79 

73.42 

l.G2c 

.  9  9  6, 

35 

.  1F24 

2.171 

36.6  5 

73.3s 

.99  c 

.596 

36 

.  2  2C6 

2.333 

26.79 

73.34 

1 .02  5 

.995 

37 

.2176 

2.5-3 

36.75 

73.  3  t 

1  .  024 

.996 

3F 

.  2  75  7 

2.741 

37.f7 

7  3.37 

1.013 

.507 

34 

.2525 

2 .6  36 

36.  °6 

73.3  3 

1.01c 

.599 

4  C 

.  2  72  3 

3.143 

36 . 6  1 

7  3.32 

1  .GGu 

.  9®9 

41 

.2775 

3.343 

36.52 

73.36 

1  .C"* 

.997 

42 

.  3  7  5  £ 

3.656 

36.5  3 

73.32 

1.02b 

.596 

47 

.  3  76  1 

3.657 

3  7.72 

73.36 

1  .311 

.907 

44 

.  36  5  3 

4.244 

36.74 

73.42 

1.024 

•  59b 

45 

.  34  56 

4  •  t  7  2 

36.‘  - 

73.42 

.99  6 

.596 

46 

.  4  7  54 

4  .  S  4  7 

37.'1 

73.4b 

1  .311 

.59b 

4  7 

.444,3 

5.266 

37. '2 

73.4  1 

1  .  G  !  1 

.496 

4  S 

.4=44 

5 . 6  4 1 

36.5  7 

7  3  .  3  7 

1.310 

.  9  c  6 

44 

.6157 

5.957 

3c  .  c  6 

73.3  6 

1.027 

.998 

5  0 

.  54  5  3 

6.341 

37.-5 

7  3.3c 

1.01- 

•  59o 

51 

.  5756 

6.646 

3  6,5- 

73.3  1 

1  .G2o 

l.CCU 

4  7 

.6  7  55 

7.241 

2c  .  5  e 

7  3.-7 

1  .Dr6 

1.331 

53 

1  .G°5b 

12.674 

36.  ?  2 

73.32 

1  •  GC  6 

1.333 

64 

1.5656 

1  0 . 2  5 

36.63 

73.29 

1  .2T1 

1.330 

65 

2  .  G  4  5  6 

23.766 

36.35 

7  3.31 

.  9°  3 

1  .DDu 

56 

2.5752 

29.363 

3b. 66 

73.2  7 

1 .022 

1.331 

57 

5.GC55 

34.54? 

36.77 

72.27 

.  99  1 

1.021 

Table  50 


K  L  0  *"  H  f  C  7  TAPE  UbUtC- 


FILLS  17-36,  PUN  4,  PTS.1-2C  U/il/PC 


»l',  'l,  *4.  POINT  2  C  . 


GRID  NO.  3 


CCUNDARY  LAYER  P'CFLcTIES 

standard 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNCTION1 

TO  WALL 

WALL  To  Y+ 

F  rE  F  SIP l»u  Vr  L  OC  I  T  y 

= 

36 .023 

3e.Cc3 

FREE  S  K:  f‘  TemPEkATUPF 

~ 

73.232 

WALL  TEMPERATURE 

z 

V  9  .  2  2  D 

.ALL  PEAT  FLUX 

z 

•  C  *4  E  3  0 

FREE  5ThrAy  DENSITY 

z 

.  r  7  u  o  o 

FFFE  S  T  F  T  AC  KIAEA'ATIC  VISCOSITY 

z 

. 2LC 1 647 

DENSITY  CF  FLlIC  at  WALL 

z 

.C  71  13 

MNSMA-TIC  VISCOSITY  CF  FLLIC  AT  WALL 

z 

. JOC1791 

.  '  lL/F  Fr  E  ST  REA*-  C  t.  *  S  I  T  Y  PATIC 

z 

.  P  S  3  5  D 

LOCATION  RL  yNf  L  C  S  N  L  M  r  E  D  (PEX) 

z 

8  0222.  19 

I N  F L  T  VALLE  OF  VELOCITY  TELTA 

z 

.°ircD 

INPLT  VALLE  CF  TE‘'PERATLKr  DELTA 

z 

•  F  7  2  C  D 

CAlCcLATET  DELTA 

z 

CELIA  P9.S»  input 

z 

•  C  9  3  L  D 

L:srLA  CEPE  NT  THICKNESS  (CElSTAR) 

z 

.01777 

.  0  1  4  o  9 

pome  n  t  l  M  thickness  itheta) 

z 

. DD  7  fc  7 

.  DD  69  2 

ENlPGv-L ISSIF a Tl CN  THICKNESS 

z 

.Tl 198 

.01124 

ENTHALPY  thickness 

z 

. C  DO  4  2 

. CCC49 

SHAPE  FACTOR  12  l  L E L S T A R / T HE T A  ) 

z 

2.31645 

2.119^6 

SHAPE  FACTOR  32  (F  N  r  P  C  Y  /  T  HE  T  A  ) 

z 

1 .56186 

1.62194 

M  0  M  E  N  T  0  *'  TnlCKNrSS  REYNOLDS  NUMPER 

z 

139.86 

126.39 

DISPLACEMENT  THICK  K^SS  REYNOLDS  NUP'ntR 

z 

323.9e 

267. b3 

SKIN  EPIC  Tier.  CCEFC121£NT 

z 

FRICTION  VELOCITY 

z 

LA.  OF  THF  CALL  CONSTANT  CK) 

z 

.  h  l  0  L  C 

LA.  CF  THE  WALL  CONSTANT  (C) 

z 

5  .  C  D  C  u  C 

WAKE  S  T  R  F  N  C  T  H 

r 

LLALSE^S  *  C  LL  T  !  *  INTEGRAL 

z 

-.19344 

-  .  2  2  S  D  3 

cl«uscr:  * r ♦  integral 

z 

2 . 4  5  6  J  2 

1 . 836E  3 

DISPLACEMENT  THICK" ESS  -  CONSTANT  TENSITY 

z 

.01^65 

.  D  1  4  c  2 

POME’,  TOM  THICK'  ESS  -  C  F  N  S  T  A  N  T  DENSITY 

z 

•  C  C  7  8  2 

•  CD  7u  6 

SHA^E  FACTOR  12  -  CONSTANT  r'EN'SITY 

- 

1 .E77fc5 

2 . Cu65  5 

LOCATION  -X- 

4  . 11  2  C  C  C 

2  =  -6  INCHES 
K  r  0.75  X  I0"fe 


FROM 

3E 


Table  59 


KLt  M.F  27  16  r  F  4fc  4  cc  - 

H.  4  . 

RFU.CEC  PSCFILE  0414 


FILES  17-36,  RUN  4 ,  »TS.1-?C  11/11/60 

PCIM  2C.  r.RIC  NO.  3 


y 

V  / 

L 

1 

N 

INOES 

DE014 

F7/5EC 

0  E  5  .6 

U/CF 

ThE76 

1 

.0253 

.05  7 

14.23 

42.13 

.  30c 

.273 

2 

•  OSES 

.073 

13.25 

40.5  5 

.  36  2 

.  322 

■j 

•  C2  75 

.on 

14.23 

92.20 

.354 

.  34b 

i 

.  0  0  6  3 

.occ 

13.41 

64.5  1 

.372 

.374 

5 

.  c  r .9  o 

•  10c 

15.04 

8  5.75 

.430 

.  4  C  3 

6 

.0111 

.120 

16.23 

o7  .  6  0 

.051 

.447 

7 

.0125 

.176 

17.56 

86.3  1 

•  4  8  0 

.497 

6 

.  0  1  3  5 

.145 

16.25 

65.62 

.527 

.516 

4 

•  Cl  54 

.16c 

14.33 

6  4.70 

•  52c 

.559 

ir 

.  L  1  7  6 

.  1  n 

*  c  •  c  0 

S3  .  2  2 

.555 

.61c 

li 

.  L  1  5  5 

.210 

21  .  eL 

8  2.lt 

.626 

.65  7 

l? 

.0312 

.22: 

23.11 

8  1.1k 

.602 

.695 

17 

.  02  2  7 

.244 

23.64 

60.44 

.665 

.721 

1“ 

.1-24  3 

.  .  6  4 

24.  *7 

76.  n 

.  6’c 

.746 

l  - 

.  4  2  c  5 

.2  5  1 

25.6  1 

74.it 

.711 

.  772 

16 

•  ores 

.3  07 

2  0 . 0  0 

71,-c 

.73  0 

.798 

1  1 

.0*02 

.32: 

27.  =  4 

77.52 

.76  6 

.  6201 

1  ° 

.  c :  t  o 

.3  72 

24.0  7 

76.1c 

.bit 

.6  90 

15 

.  04  3  7 

.  4  '’I 

31.63 

7  c  .  0  6 

•  bit 

.  929 

2' 

.0=04 

.  5  4  t 

32.65 

7  c  .  2  t 

.415 

.960 

2  1 

.0  =  63 

•  t't 

3  3.62 

73.6  6 

.9*4 

.975 

2  r 

.-•  3  4 

.6-2 

3  5  .  '  1 

7  3.73 

.4  n 

.481 

">  T 

.COo 

.75  7 

34.60 

73.5  5 

.9*0 

.486 

24 

.07t3 

.£21 

3  5.67 

73.06 

•  9C  c 

.490 

2' 

.  C  •'  3  5 

.  6  c  c 

30.  '  1 

7  3  .  3  c 

•  46  c 

.994 

26 

•  0  "  0  5 

.470 

3  5.70 

73.3c 

.95  1 

.494 

27 

.Olfo 

1.077 

3  c  •  2  3 

7  7  .  3  7 

1  .C2o 

.  49b 

24 

.10  36 

1.114 

3  6  •  3  c 

7  3.3c 

1.027 

.  994 

2  c 

.1120 

1  . 1  6  7 

36.21 

73.2  6 

1 .06; 

.999 

3C 

.1164 

1  .on 

3  0  •  1  a 

73 . 2  t 

1.024 

.994 

31 

.12  3  3 

1  .  3  2  6 

3  6.7: 

73.26 

1.06? 

.499 

32 

.17  0  3 

1.4'1 

3  6.34 

7  2.25 

1.024 

.999 

33 

.  1475 

1  .  5  f  6 

30.33 

7  2.25 

1.026 

.999 

3“ 

.1651 

1  .  7  7 1 

36.21 

72.20 

1.025 

1.020 

3  = 

.  lc24 

1  .4  62 

3c.  12 

72.26 

1.023 

.999 

3c 

.  2  00  3 

2.1r4 

3  5.67 

7  2.27 

.994 

.499 

37 

.2174 

2.336 

3c  .  1  7 

72.26 

1  .  0  r  4 

.998 

3  = 

.  2  7  5  4 

2.532 

36.15 

7  2.27 

1  .cr4 

.  9°y 

3° 

.  2  5  2  3 

2.7  13 

36.17 

7  2.27 

1.024 

.998 

4  2 

.2  704 

2  •  9  '  t 

36.14 

7  2.27 

1  .on 

.996 

*<  1 

.  2  c  7  4 

3.041 

36.  =  6 

7  2.27 

1  .On2 

.999 

<4  3 

.  3060 

3.261 

36.37 

72.2c 

1.010. 

.  99o 

4 ! 

.  3  7  5  2 

3.605 

36.15 

7  2.27 

1.020 

.999 

4  0 

.  36  5  : 

3.9*4 

36.2  3 

72.2c 

1  .on 

.996 

4' 

.  3r'55 

4  .2  6  0 

36.04 

7  2.27 

1.013 

.995 

46 

.  4  •>  5  4 

4.576 

35  .  6  7 

7  2.27 

.964 

.996 

47 

•  4  7  5  4 

4.667 

3  6  .  3  w 

7  2.27 

1.026 

.956 

46 

.4  =  53 

5.2  14 

36.33 

7  2.07 

1 .024 

.999 

44 

.5154 

5.5o; 

35.6  7 

7  2  .  2  t 

•  4°  4 

.999 

s: 

.5455 

5.666 

3  6 . 2  C 

7  2.2; 

1.025 

.999 

5  1 

•  5  7  5  o 

6.1  =  7 

35  .  6  3 

73.25 

.46  7 

.999 

5  2 

.1 '55 

c  .  5  1  1 

3  0  .  1  6 

7  3.2; 

1 .024 

.999 

53 

1.0=54 

11.671 

36.3  c 

72.25 

1 .0"t 

.999 

5« 

1  .  56  5  7 

16.6*6 

35  .  5  c 

7  5.03 

,9«c 

1.020 

55 

2 .0053 

21.463 

35.63 

72.2c 

.957 

1.021 

it 

2  .  7  7  5  5 

27.1=3 

35.6  5 

7  2.20 

.95C 

1.020 

5  7 

3 . 0  '  5  fc 

3  c  •  3  1  9 

35.60 

72.2  0 

.  9  c  4 

1  .  c  0  c 

Table  59- 


K  L  L  ”  *  8 


T  ARE  FILLS  17-26,  RUN  4,  PTS.1-2 


11/ll/EC 


ct  \  H.  •<  .  PC  I N  T  16.  3  k  I D  %  C  .  2 


~  C  l'  N  D  A  R  Y  LAYER  pcCFDrTIEc  STANlAPD 

LINEAR  SUt  L  A  Y  E  D 

INTERPOLATION  FUNCTION  FROM 
TO  WALL  WALL  TC  Y  +  =  3  5 


F-LE  STKlA”  Vr  LOCITY 

“ 

27. E  17 

37.617 

f  h  E  c.  STREAM  TEMRrKATURF 

“ 

72.798 

h  A  lL  UHPFRATURE 

z 

9t . 7  D  U 

ualL  Flat  FLUX 

z 

.  0  4  62  C 

r  R  E  E  S  T  n  r  A  ”  DENSITY 

z 

•  0  7  11  fc  7 

r  -  I  E  S  T  r.  r  a  k  xpEx;TIf  VISCOSITY 

z 

.  DUE  1 644 

P  f  \  E  I  T  Y  OF  F  (.  L I  2  «  1  «.ALl 

z 

.  E  7  1  i  C 

r I N  E  m  *  7 I C  vlSFCSITY  OF  FLLIE  AT  FALL 

z 

.  0  L  r  1  7  t  8 

kAlL/FRFE  stream  DENSITY  C.  A  T  I  0 

z 

.  9  5  7  E  2 

L  c  C  A  TIC'  REYNOLDS  N  L  A"  E  E  °  (REX) 

z 

1  5  9  7  5 1 .94 

I  i. » l  T  l  ALtr  OF  VELOCITY  DELTA 

z 

.  2  1  p  u  C 

1 ‘ P  L  T  VAL’L  OF  TE^FERATLRE  DELTA 

z 

.  2  8  r  w  C 

calculated  delta 

z 

TELIA  0  9.  EX  INRuT 

z 

.  192CC 

displace^  nt  thickness  (dflstar) 

z 

.  C  2  6  7  4 

.D246o 

*■  UH  r  N  T  U“  THICKNESS  (  I  h£  T  A  ) 

z 

•  C  1  c  3  3 

.2149? 

END-’C  Y-CISSIF  a  TICN  THICKNESS 

z 

.  C  2  6 1  8 

.22639 

ENTHALPY  ThTLKNESS 

z 

.coots6 

.32291 

SHAPE  FAFTCR  12  ( EE L S T A R / T HE T A  ) 

z 

1  .74464 

1 .6bl4° 

SHARE  FACTOR  7  2  (E  1,  FR  C  Y/ T  HE  T  A  ) 

z 

1.74232 

1 .76212 

mcmfntl”  thickness  seyndlcs  numeef 

z 

291 . 55 

2e 4  ,cc 

riiDLACrHrNT  THICKNESS  RlYNCLCS  MJMclc 

z 

5  E  6  •  fc  2 

473.42 

SKIN  FFICTICf  TCEFFIC1ENT 

z 

FkICTlrN  VFlCCITY 

z 

LA*  CF  ThF  CALL  CONST  A  NT  (r) 

z 

.4  1DCC 

LU  OF  THE  hall  constant  (C) 

z 

5  .  C  2  D  2  C 

•AYE  STktNDTH 

z 

CLAuSEFS  •  E  t  L  T  '  •  INTEGRAL 

Z 

-.76192 

- • 4 1 Cc  3 

C  l  A  u  E  l  R S  ,r*  INTEGRAL 

z 

3  •  C  2  6  4  ? 

2 . 5  7  7  9  E 

FlACE-'l'T  THICK  f  ESS  -  CONSTANT  n  l  n  S  I  T  v 

z 

.D2’2  7 

.  D2399 

”  (  "  E  N  T  i  v  THICKNESS  -  CONSTANT  nLt.  SITY 

z 

.  C  1  6  3  6 

.21  6t 1 

o  H  A  r  E  F  A  0  T  C  r  12  -  CONSTANT  DENSITY 

z 

1 . 4  9  2  o  1 

1.57796 

1  r c  a  t  T  o  n  -x-  fc.ccroc 

2  =  CENTERLINE 
K  =  0.75  X  10"6 


Table  60 


TfPF  u0MfeP- 

FUtS  17-36,  RUN  *t  , 

PTS. 1  -20 

C  .  *«  . 

POINT  IS. 

OR  10  NC 

R5L  I  C5  2  F-cCr  1LE.  C  i  15 


Y  / 

L 

1 

'  < 

lint 

F  T  /  =  l  C 

CEC  .F 

U/u5 

thf  to 

i  3 

1 2 . 3  2 

9  3.2. 

•  3  2 1 

.207 

,  r 

.1  ’c 

13.15 

93.22 

•  352 

.244 

'  i 

♦  C. 

1M.2C 

91.7: 

.  378 

.268 

3 

•  L-  4  4 

l-.(s 

91.  IS 

.  3  =  0 

.259 

■i, 

.«!  2 

1  6  .  2  5 

85.5  4 

•  4  3  3 

.335 

1 

9 

17. '2 

b  5  .  ;  _• 

.4fc  7 

.3fc5 

1  4 

•  if  5 

1  5  .  L  ft 

fifc  .  3  4 

.574 

.357 

;7 

12. M  1 

0  7  •  4  5 

.5  =  4 

.4  14 

.c»: 

22.2  7 

87. 4  t 

.542 

.4  33 

'  r 

.  wC4 

2  2  .  C  4 

86.22 

.5=7 

.481 

■  4 
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.7*  i 

.713 

lc 

.  04  34 

.2  77 

2  0.72 

7  6,6c 

.6  06 

.786 

20 

.  0  r  C  7 

.2  7  3 

7  1.73 

7  7.24 

.634 

.640 

21 

•  0  ^  6  6 

.306 

32.73 

7  6  a  6  t 

•  b65 

.679 

Z  2 

.2(35 

.h; 

2  2.6c 

7  6  •  2  l 

•  67  4 

.77  1 

ZZ 

.C'C  5 

.3=1 

24  .  7  ? 

7  5.m4 

.414 

.9  13 

24 

.  0  7  6  3 

.413 

24.64 

7  7.24 

.  9  7 1 

.  421 

27 

.  0  0  3  3 

.4:2 

3  4  .  '  < 

7  7.16 

.90  4 

.927 

26 

•  0  7  0  3 

.  4  7  0 

3  :s .  1  7 

74.91 

.  4  3  5 

.937 

27 

.  04  6  3 

.702 

3  5.34 

7  4.72 

.944 

.951 

2F 

.1*33 

.560 

3  5.66 

74.27 

.446 

.961 

24 

.1103 

.7-7 

26.47 

74.27 

.  9  7  0 

.961 

30 

.1163 

•  6  2  4 

2t.  70 

74.1c 

.963 

.964 

31 

.1037 

.664 

7  b  .  6  6 

7  7.40 

.963 

.475 

32 

.1704 

.7  03 

3  6.70 

73.7: 

.973 

.482 

33 

.1475 

.747 

26. <-2 

73.66 

.974 

.965 

34 

.16  7  2 

.  0  r  3 

37.24 

77.7: 

.99  0 

.49j 

37 

.  1  c  2  7 

.  9  6  6 

37.40 

7  3.47 

.997 

.993 

36 

.2003 

1.0-4 

3  7.74 

73.  2c 

•  49  b 

•  99b 

37 

.2175 

1.076 

27  .  74 

73.2  7 

1.004 

.957 

37 

.2  75  4 

1.273 

27. c3 

73.22 

.90c 

.496 

3C 

.27  25 

1.365 

27.6  3 

7  3.24 

.995 

1.000 

40 

.2703 

1.461 

27.44 

73.26 

•  99t 

.999 

41 

.2473 

1  .5' 3 

27.6  1 

7  7..: 

i.or„ 

1 .001 

42 

.  30  57 

1.673 

27.64 

77.2c 

l.uCO 

1 .000 

43 

.  3  7  52 

1  ■  &  1  2 

2  7.77 

77.26 

•  9°9 

1  •  0  0  4* 

44 

.  36  7  7 

1.4  76 

37.70 

72.26 

1.00. 

1.000 

47 

.3573 

2.177 

-  4  re 

.  ‘  •  O 

7  7.2: 

.999 

i.cn 

4  6 

.  4  0  7  t 

2.  3  '1 

2  7  .  4  7, 

72.2: 

.49  6 

1.0,01 

47 

.  4  5  5  4 

2.462 

27  .  6  6 

7  3.27 

.  94  c 

l.OCO 

4  6 

.4-53 

2.623 

37.6  7 

73.24 

1 .0~. 

1.0-1 

44 

.7154 

z.T:  a 

3  7  .  7  6 

7  3.24 

1  .u04 

1 .001 

7  r 

.  34  74 

2  .  V  4  f 

2‘  7  •  4  6 

73.2  4 

.  9°  7 

1.001 

71 

.  7757 

3.111 

37.3s 

7  7.27 

.993 

1 .00  1 

t  - 

.  6  05  3 

3 . 2  ’2 

27.'  1 

7  3.26 

,  9°  6 

l.OCO 

73 

1 . Cc  77 

5  .  e  6  5 

27.  77 

7  3.24 

.  994 

1  .  000 

74 

1  .  7  6.  7  3 

fe.-6'l 

3  7,44 

73.2c 

.99  6 

1 .000 

77 

2.0453 

11. b£  7 

5  7.73 

7  7.2c 

.  Yc3 

1 . 000 

56 

-  -» C,  1 

1 3.6r  0 

37 . 0  0 

7  3.26 

•  96  6 

1  .  ODU 

77 

3.C053 

16.447 

37.  7  1 

7  3.24 

.  490 

1 . 000 

] 

l 


Table  6 2 


KLCvh?L7  TAFf  4b  h  £P  -  PILLS  17-36,  RUN  4  ,  DTS . 1  -2£  H/i  1  /  6C 


c  t  \  ‘  0  .  4  .  POINT 

12 

.  GRIC 

**  0  •  «/ 

r  C L N L A R Y  LAYER  ?FCPLcTI£p 

STANDARD 

LINEAR 

SUbLAYER 

INTERPOLATION 

FUNCTION  FROM 

TO  wall 

WALL  TO  Y*=35 

PP££  STR£AP  VELOCITY 

= 

39.793 

39.793 

r  nf  L  S  T  R  £  A  w  TL  *Pr  F  MURE 

z 

73.6.9 

v  a  LL  TE  HPr  K  A  T  UR  E 

z 

9  £  •  ?  7  D 

»4Lt  FLAT  FLUX 

z 

•  C  4  6  b  D 

FP  F  E  S  T  n  F  A  Y  POLITY 

z 

.  T  7  3  7  7 

r  =  rE  S  T  R  r  A*'  kINLRaTI:  VISCOSITY 

z 

. DLL  1 6b 6 

density  cf  fllic  at  wall 

z 

.  07  2  6  1 

k  I  N  E  *  ■'  T  I  C  VISCOSITY  C  F  f  L  L  I  C  AT  w  A  L  L 

z 

.  C  L.  C  1  c  C  4 

»  A  L  L  /  F  r.  ~  t  STREAM  C  £  N  S  I  T  v  PATIO 

z 

.  P  E  c  fc  4 

LOCATION  F  E  v  N  C  L  2  E  N  L  *■'  F  L  n  (REX) 

z 

2  4  6  0  2  5  • 3? 

I  N  r  L  T  VALoE  CF  kPLOCITY  PfLTt 

z 

.29200 

iNF.T  VALIL  CF  TE^FLRATLRt  DELTA 

z 

.  0  2  r  c  2 

CALCuLATEP  DELTA 

z 

PELTA  9  9.  b  A  INPUT 

z 

.OS^CO 

E  I  S  p  L  A  C  E  t*  ,r  N  T  THICK  NFi*  ICLSTAR) 

z 

.  C  3  1  8  8 

.03122 

“OFF  N T  Uw  THILkNFSS  HHETA) 

z 

.CIPfel 

•  0  1  9  0  5 

tf.ERGY-rissiPA  tick  thickness 

z 

.  C  3  4  6  3 

.  D  3  4  9  6 

enthalpy  thickness 

z 

. LC 1 2  7 

•  9  C  1 1 9 

SHAPE  FACTOR  12  (lILSTAR/THETA) 

— 

1 .62635 

1.56846 

SHAPE  F  a  C  T  C  c  32  (F NERO Y/ THETA ) 

z 

1  .’’7659 

1.7767S 

h  0  ^  r  N  T  U “  THICK NrSS  FSYNCLLS  NUK6ER 

z 

390.25 

391.22 

sclacf“c  nt  thick  r.  e  ss  Reynolds  nuhsep 

z 

o  3  4 .66 

621 .43 

SK,tN  F~IC  t  1  CN  COEFFICIENT 

z 

fpicticn  vflccity 

z 

lav  cr  T  H r  WALL  CONSTANT  (K) 

z 

. 4 1  DC  C 

la,  op  T  hr  WALL  CONSTANT  ( C ) 

z 

s.ccccr 

V  A  k  £  S  t  h  p  NOTH 

- 

C  L  A  l  S  E  p  S  ’LlLT-"  integral 

r 

-.44663 

-.53517 

CL ‘USER'S  *  C  •  INTF  OPAL 

z 

3,43- D7 

3 . 2b  1  E £ 

A  C  £  r  L  N  T  THICK'  ESS  -  C  C  (>  S  T  A  N  T  ^  t  N  S  I  T  x 

z 

.  C27e2 

.02994 

[,“t  N1  T  L  N  THICKNESS  -  C  C  A  ?  T  a  N  T  TENSITY 

z 

»  C  1  °  6  7 

.01992 

Shape  FACTS''  12  -  CONST  ANT  n  t  V  S  I  T  Y 

z 

1 .40210 

1 .5u3.1 

iCCATHV  -X- 

12.4CD0O 

Z  =  CENTERLINE 
K  =  C.75  X  1C-' 


Table  63 


hLC6*  =  ,-7  TtPi  u0tf 


=  -  FILtS  17-36,  RUN  4,  PTS.1-20  11/11/80 

RON  NO.  4.  POINT  17.  GRID  NC.  3 

PrtlCEO  ProFILi  D*l< 


Y 

Y  / 

u 

1 

INOCS 

COLT* 

FT/  .C 

CEO  .= 

U/uC 

ThE  Ti 

1 

.l:s0 

.  C  ?  3 

12.-2 

92.71 

.322 

.225 

2 

•  C‘cb 

.07  7 

13.  =5 

92.24 

.3=1 

.246 

7 

•  L  0  c  2 

•  L  33 

15.24 

4  0.41 

.363 

.295 

4 

•  c:9t 

.  c  :s 

17.17 

90.0  1 

.422 

.335 

5 

•  Clio 

.04  4 

14.15 

8  5.12 

.4ei 

.371 

6 

.C12o 

.051 

20.44 

8f  .  1  2 

.515 

.4  11 

7 

.0146 

.059 

22.13 

8  7.,.; 

.556 

.456 

6 

.0164 

.066 

2  3  6 

86  .  1  C 

.5*8 

.494 

Q 

.0162 

.073 

24^3 

8  5.52 

.  60  4 

.501, 

10 

.0153 

.O’? 

25.60 

8  5.42 

.  64  6 

.522 

ii 

.0317 

.4  =  7 

26.46 

84.35 

.66  b 

.545 

i’ 

.  02  35 

.0=4 

26.45 

84.14 

.571 

13 

.0266 

.103 

2  7.62 

8  3.  6  t 

.  6=5 

.593 

1" 

.  0  '  7  2 

.  It  9 

2  0.36 

63.2  5 

.713 

.610 

13 

•  0  7  34 

.124 

3  0  .  3  6 

6  1.7c 

.76  3 

.665 

It 

.  0  4  2  3 

.16! 

31  .40 

6  0.75 

.7*4 

.711 

17 

.04  7  6 

.1  =  1 

32.5  5 

6  0.17 

.615 

.735 

1? 

.0=34 

.2  14 

33.  ?fc 

7=  .  4  L 

.63b 

.766 

1° 

.  0  0  c  6 

.243 

33.73 

76.62 

.849 

.7  =  6 

2  2 

.It  lb 

.2  71 

34.  =  7 

76.26 

•  65  6 

.6  11 

21 

•  27  3? 

.2=5 

34.72 

7  7.55 

.87. 

.625 

*»  “t 

.2-24 

.32  2 

3  5.20 

77.5c 

.8*7 

.640 

2  ’ 

.  "  7  c 

.3  =  1 

3  5.42 

76.44 

.6  =  0 

.664 

24 

.  C  =  2o 

.375 

3  5.60 

7  6.41 

.500 

.667 

2 5 

•  1  2  2  7 

.403 

26.77 

76.52 

.  9  2  h 

.66  2 

2  = 

■  1  =  75 

•  *♦  C 

36  .  =  4 

76.2; 

.416 

.690 

27 

.1134 

.**  S4 

36.64 

7  6.22 

.9'’  7 

.891 

2  E 

.  1  2  w  c 

.4  =  3 

37.  =  6 

75.5; 

.9’  1 

.906 

2  = 

.1277 

.611 

37.47 

75.66 

.940 

.418 

3r 

.14  4  3 

.579 

26. -7 

76.11 

.457 

.440 

31 

.1621 

.  b  4  4 

3b  .  4  1 

74.61 

.465 

.552 

32 

.  17  9  4 

.7  16 

36  .75 

74.61 

.5->2 

•  5  6  u 

33 

.1  =  77 

.7  =  1 

39.26 

74.22 

.9*7 

.9->2 

34 

.214  = 

.659 

39.42 

74.14 

.9=1 

.577 

35 

•  2  3  2  o 

.931 

34.21 

74.16 

.965 

.476 

3t 

.24  =  5 

.5  =  6 

34.71 

77  .  9  ; 

.4  =  6 

.566 

37 

•  2  6  7  4 

1.070 

3  9.54 

73.5  0 

.5  =  7 

.484 

35 

.2  545 

1.139 

34  .  =  4 

73.74 

1.005 

.  5=4 

3C 

.  3  226 

1.2  11 

39  .  =  t 

72.76 

1.0  =  2 

.994 

4  u 

.  3  2  22 

1.324 

24.  =  2 

73.69 

.5=3 

.596 

41 

.35  26 

1.431 

4  0.24 

7  3.65 

1  .0  =  5 

.597 

4? 

.3  =  22 

1.569 

3  5.72 

73.66 

.  5  0  t 

.499 

43 

.4225 

1.9=1 

34  .  =  4 

73.66 

.9°6 

.999 

44 

.4  =  20 

1.6  11 

24.50 

72.6c 

.5=2 

1.00„ 

4*C. 

.4-27 

1.431 

34.6  2 

73.6  2 

1.001 

1.001 

45 

.5126 

2.4=1 

4  2.'- 

72. c. 

1.007 

1.00- 

47 

.  5  4  2  b 

2.171 

24.92 

73. cO 

1  .  Cli 

1.0:1 

hP 

.  5  7  2  4 

2.2  =  0 

24  .  =  7 

72  .  =  5 

1  .0=2 

1.001 

4Q 

.  t  2  2  - 

2.4  11 

4  0.24 

73.6  0 

1.007 

1.001 

5  n 

1  *  0  -  2  5 

4.3’1 

59.  ’4 

7  3  .  5  t 

.9=4 

1.003 

SI 

1.6523 

fc  .  2  6  1 

25.  =  5 

72.65 

1.004 

1  .CD1 

5  ? 

2.0  =  27 

9 . 1  7  i 

3  5.63 

7  3.56 

.  5  =  b 

1.003 

S  3 

2. 52  22 

14.064 

34. ‘3 

72.44 

1  .00  1 

1.00b 

S^ 

3.0226 

12.011 

42.13 

73.4; 

1 . 0  0  6 

1.006 

KLi^f:7  TAPE  464tE-  FILES  17-36,  RUN  4,  °TS.1-2L  11/11/60 


PUN  »C,  4.  POINT  13.  GRID  NO.  Z 


=CLNDARY  LAYER  PROPERTIES 


standard 

LINEAR  SUBLAYEP 

INTERPOLATION  FUNCTION  FROM 
TO  W*LL  WALL  TO  Y  +  rj  5 


F  PE  E  STREAM  VELOCITY 

- 

39.745 

39.745 

rRFE  S TP  5  Am  T  E  P  r  P  A  T  U  R  E 

Z 

73.663 

wall  temperature 

z 

46  . 7  2  D 

»  A  L  L  PEAT  FLUX 

z 

•  D  4  e  S  C 

E  k  E  E  stream  ^  l  pj  s  I  t  y 

z 

.07377 

FR’rE  STREAM  H  I  f  E  m  A  T  I  C  VISCOSITY 

z 

.0001666 

DENSITY  CF  ELIIC  AT  WALL 

z 

.  C  7  D  4  6 

r.iNFMMIC  VISCOSITY  CF  E  l  l  I  C  AT  WALL 

z 

.OLD 1PC7 

*ALL/FPEE  STPEA“  0  l  N  S  I  T  v  PATIO 

z 

.95513 

LOCATION  PEYNCLlI  N  L  M b L P  (REX) 

z 

24fabD5 .67 

T  N D  L  T  VALUE  OF  VELOCITY  DELTA 

z 

.24000 

INPUT  VALt'E  OF  TEMPERATURE  DELTA 

z 

.  4DD0C 

CJlCLLATlC  delta 

z 

CELIA  A  9  .  S  M  INPUT 

z 

.24000 

LISrLACEKFNT  THICKNESS  (DELSTAR) 

z 

.02945 

.  C290  3 

MOMENTUM  THICKNESS  (THETA) 
ENEkCy-D ISSIPATICN  THICKNESS 

z 

. C 1 9  08 

.  0  1  fa  u  0 

z 

.  C  3  1  9  4 

.03142 

ENTPALPY  ThTCK  ).  E  SS 

z 

.  CD  1  2  C 

.00122 

SHAPE  FACTOR  12  ( C E L S T A R / T HE T A  ) 

z 

1.65699 

1.61259 

SHAPE  FACTOR  32  (f hERCY/THETA) 

z 

1 . 76  7  D  2 

1.77294 

M  C  H  c  f.  T  u  “  THICKNESS  REYNCLCS  NtIMBEP 

z 

359 . 38 

357  .92 

DISPLACEMENT  THICKETS'!  REYNOLDS  NUMBER 

z 

595.49 

577.17 

SKIN  FpIC  TI  CN  COEFFICIENT 

z 

friction  velocity 

z 

LAW  CF  The  WALL  CONSTANT  (K) 

z 

.  4  1  0  C  D 

law  CF  T  h  r  WALL  CONSTANT  (C) 

z 

5.OC0G0 

wAKF  STRENGTH 

= 

CLCijSEcS  *  C  EL  T  a  *  INTEGRAL 

z 

-.41255 

-.49174 

CLAUSERS  *r.»  INTTCPAL 

z 

3. 26167 

2.96531 

I  c  F  LA  CEMENT  THICK'  CSS  -  CONSTANT  ElNSITY 

z 

.  C  2  6  0  7 

.02764 

MONENTlM  THICK*  ESS  -  COAST  ANT  PENSITY 

z 

.Clc  33 

.01826 

SHAfE  F  A  C  T  C r  12  -  CONSTANT  DcNSITY 

z 

1  .  4  2  2  1  C 

1.52441 

LOCATION  -X 

_ 

12  .4DpoO 

Z  -  *6  INCHES 
K  =  C .  7  5  X  10”b 


Table  64 


nrnnr 


KL0446.C7  TAPE  46469-  FILES  17-36,  HUN  <t  .  PTS.1-2C 
\i,  K£.  4  .  POINT  13.  GPIO  N" 

REDUCED  PROFILE  0*16 


Y 

Y 

U 

7 

c  SO  $ 

G2  lTA 

F  T/5EC 

DEG  .F 

U/UE 

theta 

L'54 

.£73 

12.4  1 

92.62 

.312 

.23  = 

02  6  5 

.£27 

13.02 

9  2.04 

•  32 1 

.267 

£'73 

.£71 

15.49 

91.32 

.4  22 

.205 

£264 

.  £  75 

lb. 22 

92. 6t 

.  4  2  0 

.326 

C  ■’94 

.£39 

13. r3 

64.96 

.454 

.354 

£111 

.£46 

19.4’ 

80.25 

.494 

.366 

£126 

.2  53 

22.67 

86.64 

.525 

•  4  D  £ 

C  13b 

.£6  7 

21.63 

82.52 

.56  2 

.407 

£15  4 

.£64 

22.4  9 

87. 2  t 

.56  b 

.42  7 

£17  = 

.£74 

24.76 

65.52 

.613 

.514 

£  1  96 

•  £  r  £ 

24.71 

85.  2  5 

.622 

.534 

£'12 

•  £  '  6 

2  D .  7  1 

64.65 

.  66  £ 

.552 

£726 

.  £  =4 

2o.fl 

6  4.22 

«  6  7  0 

.576 

£7  45 

.173 

27.22 

6  4.37 

.  b°  4 

.52  5 

£  7 1  o 

.111 

27.74 

62.6  4 

•  tcc 

.  5°4 

l  2  5  4 

•  1  1  6 

2o  •  5  6 

6  3.22 

•  7  1  Y 

.614 

7  ~  = 

.126 

24.  77 

62.6  5 

.734 

.640 

£  7  7  I 

•  1  c  4 

31.13 

6  1.24 

.753 

.  60fe 

£4=4 

.15  1 

31.46 

6C.  2  1 

.804 

.735 

£  4  "  7 

.2'  1  1 

32  .  c£ 

7  5.47 

.62  = 

.766 

£66' 

.2  77 

3  3.76 

74.2  . 

•  6  6£ 

.778 

£  ‘  4  £ 

.267 

34.69 

7  e .  2 1 

.e7£ 

.613 

L  7  £  7 

.2  9  = 

34.73 

77.  6  4 

.674 

.833 

£764 

.315 

35.lt 

77.4  1 

.6' 6 

.651 

£  '-.  3  4 

•  3  4  t 

•5.67 

7  6 . 4  t 

.  8°  7 

.666 

£  4  r  ■ 

.3  77 

3t 

76. 6  t 

.911 

•  6  6  4 

£"•63 

.471 

26.61 

76.44 

.921 

.  ee  7 

1735 

.4  71 

26.66 

76.14 

.97b 

.901 

1  1  C  7 

.462 

36  .  c  = 

76. £C 

.9  3, 

.907 

1167 

•  4  4  D 

2  7.29 

76.4: 

.941 

.929 

1  2  4  £ 

.517 

27.'  2 

76.4  6 

.94  m 

.927 

1  3E3 

.543 

2  e  .  £  „ 

75.14 

•  96t 

.939 

1476 

.615 

33.  =  7 

74.55 

.965 

.947 

1652 

.66c 

26.6  9 

7  4.67 

.974 

.  9  6  £ 

1  =  24 

.760 

79.17 

74.41 

.95  6 

.  9  7  £ 

2££  4 

.6  35 

39.46 

7  4,2* 

.  9°  t 

.976 

2’7b 

.  9  £  6 

39.44 

74.11 

.902 

.962 

2  755 

•  4 ' 1 

3  T  .  6  c 

74.;;- 

.  90  t 

.465 

2524 

1  •  L  6  3 

39.62 

7  3.57 

.906 

.966 

27£  3 

1 . 1  ?6 

2  9.6, 

72.  c  1 

.906 

.994 

2  '  7  3 

1  .  1°9 

24.45 

73.75 

1.00  = 

.997 

3  7  5  3 

1.274 

34. '■7 

73.74 

1  .£0  6 

.997 

3  7  c  2 

1.3C7 

4,  .  2c 

77.72 

1  .ul  3 

.  903 

36  5s 

1.524 

4  3  .  £  7 

77.6  5 

1  .£1  3 

.999 

3  '•  5  3 

1  •  D  4  7 

4  £  .  -  £ 

73.6  6 

1  .£1  1 

1  .030 

4  £5  3 

1.772 

4,.:  7 

72.6  6 

1  ,  £  2  0 

1  .  G2£ 

4  6  5  6 

1.1  =  3 

.9.42 

7  2.66 

1  .£25 

1  «  0  j  £ 

4 ' 5 1 

2. £23 

:  9 . 4 1 

7  7.61 

1  .  wC  5 

1  .  C  2  £ 

5  1  6  £ 

2  . 1  5  £ 

4  £  ,  0  7 

73.65 

1 .026 

1  .  L0£ 

54  5  7 

2.274 

4  £  .  r  9 

73.66 

1  .C09 

1.000 

5  7ss 

£  .399 

29. >  . 

72.64 

1 .021 

1.021 

b  £5  9 

2 . 5  £  = 

39.7b 

73.6  6 

1  .  uC  £ 

1.C2 

Of  53 

5<-  ',4 

2:1H 

4  £  .  0  C 

3?  .4b 

7  ?  I  t  6’ 

1 :  5 

£456 

s.523 

7  9  .  P  2 

73.66 

1.002 

.999 

5  7  5  2 

1  £  .  5  2  £ 

3  9.49 

77.66 

.  906 

1.001 

£‘57 

1£ . 524 

3  9.42 

72.66 

.902 

.999 

11/11/80 

3 
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KLi>*!-w7  TAPE 

P  L  \  *■  C  .  u  . 

P  0 U  N  r  A  R  Y  LAYER  PROPERTIES 


FILLS  17-26,  RUN  H,  rTS.l-?C  U/11/6U 
FLINT  16.  GfilLi  t.G.  3 


LINEAR 

INTERPOLATION 
TO  -ALL 


ST  A  NLA  PD 
SUBLAYER 
FUNCTION  FROM 
WALL  TO  Y+=3E 


Fc  EE  STREAK  VrLOCI T Y 

r 

9  0  «  0  D  2 

9C.CL3 

"RE  t  S  Tr.  i  TL  HPrk  A  TURF 

~ 

72.769 

WALL  TEKR'-R  ATURR 

z 

9  6 .960) 

*  a  L  L  FEAT  FLUX 

z 

.  09  E  E  G 

FREE  STREAK  TENSITY 

z 

.07967 

F  ><  E  E  S  T  P  F  A  M  KINEvAtIC  VITCOSITV 

z 

.  GGC 1 699 

density  CF  p  l  1 3  L  »t  wall 

z 

.  C  7  1  9  2 

nINEKiTIC  VISCOSITY  CF  cLlIC  AT  WALL 

z 

.C0C1 77e 

-ALL/FR:  E  S  T  R  E  A  “  D  l  *  S  I  T  v  RATIO 

z 

.95652 

LOCATION  FEYNOLlS  NLKcEp  (REX) 

z 

251999.36 

INPUT  VALUE  OF  VELCCITX  DELTA 

z 

. ?lr EG 

I  *  F l  T  VALUE  Cc  TL - FE R at LKr  delta 
CAlClLATLE  delta 

2 

. 7701,0 

LElTA  99.  5*  I  N  p  U  T 

z 

,?encc 

LISrLACEKrNT  THICKNESS  (uELSTAR) 

z 

.03179 

. C31L6 

k'  G  F  E  NTu1'  THICK NrS$  (THETA) 

z 

•  G  2  G  u  2 

.01992 

ENERbY-C ISSIPA TICK  ThICKNESE 

z 

.03571 

.03559 

enthalpy  thickness 

z 

.Cul  16 

. GO  1 1  7 

SHAPE  FAOTCR  1?  tCELSTAR/THLTA) 

z 

1  .se999 

1.55997 

SHAPE  FACTCP  32  IE  N  E  R  C- Y  /  T  HE  T  A  ) 

z 

1.76315 

1.76719 

KCHENTU"  ThTCKNrSS  REYNOLDS  NUKFEF 

z 

906 . C7 

903.66 

DISPLACEMENT  THICKNESS  REYNCLtS  M'HcER 
SKIN  EVICTION  COEFFICIENT 
FRICTION  VELOCITY 

Z 

6  9  3 . 6  C 

629.61 

la,  OF  THE  VALL  CONSTANT  (K) 

z 

.  9  1 D  C  C 

LA*  or  THr  WALL  CONSTANT  (C) 
VAKE  STkEN&TH 

l 

5.CCGGG 

CLALSEPS  ’CELT"'  INTEGRAL 

Z 

-  .  9  9  °  2  7 

-.52169 

CLAUCERS  *  C  *  INTEGRAL 

z 

3 . 2  0  5  2  9 

3.0776 2 

DIrPLACE“t'-T  THICK*  ESS  -  CONSTANT  DENSITY 

z 

•  C  ~  7  9  3 

. D2  9tc 

K^ENTLK  THICk*ESS  -  CONSTANT  DENSITY 

z 

.  C  2  C  2  7 

.  C  2  C  i  6 

SHAPE  FAC  TC-‘  12  -  CONSTANT  DENSITY 

- 

1.37769 

1.96261 

LOCATION  -X 

- 

12.90CCC 

Z  r  -6  INCHES 
K  =  0,75  X  10"6 
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I 


kl C“t.b:7  i«Fr  «6*<fcF- 
r  ^  \  r  c  •  *♦  • 


FILtS  17-36  i  Rl’b  8  . 
POINT  18, 


P  T  S . 1 -2  0  11/11/80 

GS I u  NC  .  3 


6 

1 

7 

3 

4 

5 

6 

7 

8 


in 
li 
l? 
17 
1“ 
lc 
16 
17 
If 
19 
^  2 
21 
22 
21 
28 
2C 
26 
27 
2  £ 
2  9 
32 


33 

38 

35 

36 

37 
3f 

3  ° 

4k 

81 

82 

83 

88 

4  b 
8  6 

87 
8  f 

88 

5  3 
bl 
5’ 


bb 
b  6 
b  7 


R- LlCC 

C  F6CF1U  0tl< 

Y 

Y  / 

l 

T 

1 NC  UE  S 

C  L  L  T  1 

FT/5CC 

C  E  E 

.  crs3 

.1  IS 

18 . ;  s 

V  C  •  7  7 

•  t"~  be 

.  C  -  8 

1  b  .  8  < 

bc.U 

«  CC  7fc> 

.C'7 

16.12 

6  S  •  C  * 

•  C  C  C  b 
,C'  S3 

.  u  3  L 
.035 

16.73 

17.7; 

6F  .  b  b 

6  7.55 

.cm 

•  l  8  C 

18.78 

8  e  •  s  c 

•  c  1  2  b 

.  G“  b 

21.11 

6t  .  4  1 

•  Cl  37 

•  u  8  8 

k  1  .  8  7 

6  r  •  S  S 

.  C  3  S  4 

-  r  c 

2  3.2k 

65.  n 

]  77 

!l(  3 

28.8  8 

©4  .  4  1 

.  c  1  9  3 

•  G  6  8 

2b.  '  1 

63  .  5  i 

.  c :  u 

.  2t 

.176 

.  i  ?  1 

2  6.28 
27.  ”2 

63  .  Cb 
si .  s : 

*  t  “  i 

•  Of  7 

2  7.5  1 

6  2  .  4  1 

.t  “t « 

2  ;  •  2  6 

61. 7t 

.c:t7 

.  1  C  3 

iC.ffc 

6  1  .  *  t 

.:’C2 

.  I'.’b 

2  8.78 

k  1 . 1  e 

.  L?bi 

.  1  7c 

32.65 

6  C  .  C  4 

•  C  4  3 1 

.1H 

2  2.53 

7  c  •  1  2 

.  C  *  C  7 

.If  1 

33.  1  G 

7  ?  .  3  1 

,  u 

.  - 

3  3.88 

7  7  «  S  1 

.  3* 

.27  7 

38.  r  e 

77.5S 

,  '  7  Z  b 

•  272 

2  b  .  ■.  1 

7  e .  7  5 

.  c  7 1  3 

.2  73 

35  .22 

7 1  • :  s 

I  L  r-  L  7 

.288 
.32  8 

3  i  .  c  6 
it  .  7  1 

7  5  •  b  t 

7  5 . 5  t 

.  L°6fc 

.  3“b 

36.78 

75.lt 

«  1 1  3o 

.372 

36. ft 

75  . :  4 

•  1 1  3  7 

.38  b 

37.16 

74  .  c  4 

.net 

.8  ’7 

37. 

74  .  S  ; 

,  i:  3i 

.88  1 

2  7  .  '  3 

74  .  ?  c 

.net 

.  1477 

.867 

37.75 

74.5k 

.bra 

36.71 

73.  S  l 

.  1  bS2 

.bc: 

36.72 

7  3.67 

,152s 

.6b3 

38.7b 

73.ee 

.7  16 

3  8.6k 

7  3  .  4  S 

It  177 
.  2  T  S  5 

.775 

.68. 

38.77 
38.  rt 

73.  It 
73.CS 

.252** 

.812 

3  8.6; 

7  3 ,  1  1 

.2725 

.866 

28.'  e 

7e.SC 

,  2 c  7  3 

1  .Lit 

3  8  .  7  c 

7?  •  c  : 

.3~S7 

1 . 1 1  2 

39.?  5 

7C.S4 

.3*52 

1.187 

38.81 

7  7  .  f-  5 

.  3  e  5  5 
•  2  s  b  7 

1.3rb 

1.813 

8k.  12 

38.85 

7  e  •  7  s 

7  2.77 

,4~6b 

1.1,2: 

3  V  .  f  2 

7  <.  •  7  7 

1 . 1 2  - 

82.18 

7  e ,  7  *• 

,  4  c-  5  c 

1.728 

38.8? 

71.7- 

.5155 

1.582 

38.75 

7  2.72 

.  S  4  f  * 

1 . 98t 

39  .  7o 

72.74 

.  57S  i 

2  .  G  c  b 

39  .  f  7 

7  2.72 

,fc-£7 

2.1/3 

8k.  12 

7  2  •  7  j 

1 . r.  c  b  « 

I . Si S r 

3.5:7 

5 . 5  CG 

39.81 
!?.  f  e 

72.7  4 
72.  7  e 

2  •  L  4  5  b 

7.3ft 

38. f  i 

72.74 

2.5251 

8  .  C  1  c 

39.f8 

7  2.7  * 

3  .  L  c  5  5 

1..778 

39.71 

7  3.73 

U/Gb 

Tht  Tt 

.35  2 

.256 

•  3  b  t 

.310 

.  8C  L 

.32? 

.  8  1  6 

.387 

.884 

.  39u 

.883 

.815 

.525 

.  8  38 

.  b8  8 

.853 

•  b°  u 

.855 

.b?3 

.518 

.630 

.588 

.656 

.575 

.  faf  G 

.58  1 

.  6  0  5 

.621 

.  7  02 

•  fc?c 

.728 

•  fc«8 

.  7  7  b 

.  fc  5  2 

.  76  7 

.699 

.6"  1 

.78  1 

.52  7 

.770 

.fcr  l 

.757 

•  b  6-  b 

.52  1 

.57; 

.5  35 

.  6  5  1 

.652 

.  8et 

.572 

.  82  b 

.  eP8 

.827 

.  921 

•  8  2  t 

.906 

•  8  7G 

.918 

.  8  7  t 

.810 

.97t 

.812 

,88k 

.925 

.  9bt 

.953 

.860 

.958 

.  97t 

»  8  b  b 

*  9C  k 

.  97G 

,  9  p  8 

•  8P8 

.8f  8 

•  85  t 

.  9°  1 

.858 

.9f9 

.994 

.885 

.897 

.  89  t 

.997 

.  8  8  fe 

.986 

1  ,C2i 

.899 

.888 

1 .000 

•  8  9  G 

1  .coo 

1  .02  4 

l.GOl 

.989 

1.020 

.  8°  8 

1.001 

.964 

1.001 

.9=7 

1 .001 

1.023 

1.GC1 

•  9«' 
.98? 

1:85* 

,  9r  b 

l.DCl 

.98  1 

1  .  OC  2 

.  9  c  c 

1.001 
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K  l_  L  K'  £  C  7  TAPE  464CP-  FILLS  17-36,  RUN  4,  ^TS.1-20  11/11/60 

p  u  N  N  C .  4  .  POINT  1C.  uflC  f.C.  2 

ECLNPARY  LAYER  PRCPECTIES  STANDARD 

linear  sublayer 

INTERPOLATION  FUNCTION  FROM 
TO  WALL  WALL  TO  Yf=3S 

FREE  STPEAM  Vr  L  OC  I  T  Y  =  4C.p71  4  0.67  1 

FREE  STPEA”  UNPFRATURE  =  73. CIS 

m  A  LL  T  £  P  P  r  K  ATURF  :  9  fc  .  0  fc  C 

.all  peat  flux  =  .04660 

FREE  STRIA"  DENSITY  r  .C7366 

r  R  “  E  S  T  R  r  A  "  KIAEMfTIC  VISCOSITY  =  .D0C1663 

density  cf  pllid  at  wall  =  .07079 

KINEMATIC  VISCOSITY  OF  FLLIC  AT  WALL  r  .ClC1792 

*  A  L  L  /  F  RFC  3  T  R  F  A  >■  D  E  N  S  I  T  v  RATIO  :  .95953 

LOCATION  REVNCLCS  M  "■  2  L  r  (REX)  =  3359E2.23 

T  N*'  L  T  VALLE  OF  (.ElCCITY  DELTA  =  .  4  3  0  C  C 

1  *■  P  L  T  VALUE  CF  TEnRCKATLRE  DELTA  r  .  E  8  “  „  2 

CfLCLLATEn  DELTA  r  .?72i4 

DELTA  99.5*  INPUT  r  .CDCCC 

DISPLACEMENT  THICKNESS  (CElSTAR)  r  .  D  3°  5  5  .03766 

m  o  y  r  n  t  o M  thickness  (theta)  =  .02378  .02419 

energy- did sip  a  ti  on  thickness  =  ,C42c5  .C43oP 

ENTHALPY  THICKNESS  r  ,D01b4  .00170 

SHAPE  FACTOR  12  <  C  E  l  S  T  A  R  /  T  HE  T  A  >  -  1.663L  1  1.55733 

SPAPl  FACTOR  32  (ENFPGY/THETA  )  =  1  .77653  1.76076 

POMFNTjw  THICKNESS  REYNOLDS  NUM?EP  =  4P7.26  495.66 

DI^PLACEmEnT  THICKNESS  R  tVNrL  [  S  M.JKEEr  f  610.32  7  71.41 

SKIN  FRICTION  COEFFICIENT  r  .  LC  5  E  6  E 

FRICTION  VELOCITY  r  2.20656 

L  A »  OF  Thp  .ALL  CONSTANT  (K)  =  .RIS'GD 

LA*  cp  TriE  WALL  CONSTANT  <C)  =  5.C0CCC 

.APE  STRENGTH  ;  -.  04  34  P 

CL  A  tSLcS  ’DELTA*  INTEGRAL  —  -  .  E  9  0  5  9  -.66715 

CLAUSE RS  ’0’  INTEGRAL  -  4.763:6  3.95173 

°  L  A  C  l  u  S  * T  THICK*  ESS  -  CONSTANT  DENSITY  R  .C35I3  .C36u2 

"CUENTL"  THICK  f  ESS  -  CONSTANT  DENSITY  r  .C24L7  .02450 

5  HA  TE  F  A  T  C  r  12  -  CONST  ANT  DENSITY  :  1.45®46  1.47Ci5 


LOCATION  -X-  16  .*ODCO 

2  z  CENTERLINE 
K  =  0.75  x  lo"6 
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kLCS“H  T8PE  Hit”-  FI08S  17-36,  RUN  4  ,  PTS.1-20  ll/il/60 
FU  5  C  •  4.  POINT  1C.  GRID  NO.  3 

RFC  L  C  E  0  PROFILE.  Dllt 


Y 

Y  / 

U 

T 

►. 

INCHES 

C'tlTt 

FT/EEC 

C  E  C  .F 

U/OF 

1 

.0256 

•  u :  1 

6.65 

90.11 

.16  3 

2 

•  «j  ■  5  6 

8.  =  1 

85.  E  0 

.21  0 

3 

•  *  2  b  1 

•  U  - 

11.01 

88.6b 

.25  1 

4 

•  C29b 

.075 

14.60 

6  7.57 

.  357 

t 

.2  1  C  7 

.079 

15.42 

87.26 

•  3=7 

t 

.0124 

.046 

18.25 

86.2  7 

.44*; 

7 

.  C  1  4  4 

.063 

22.45 

B  5  .  4  E 

•  50  1 

3 

.0104 

.  L  6  0 

2  2  .  c  c 

6  E  .  C  7 

.553 

b 

.C  162 

.06  7 

23.3b 

84  .  3  E 

.571 

ir 

•  L  1  9  0 

.072 

2  5  •  f  6 

83.6  7 

.614 

li 

.0214 

.075 

26.28 

62.24 

.636 

10 

.0239 

.0  =  8 

26.66 

83.  1  1 

.662 

17 

•  1 ' 5  D 

.054 

26.76 

52.6. 

.655 

14 

•  0  7  7  1 

.  1C2 

27.75 

t>  c  •  i  «, 

.  6  7  4 

15 

.  1  ’  34 

.123 

25.03 

6  1.42 

.7  72 

it 

.C42t 

.  145 

31.15 

60.6  2 

.  762 

I’ 

.  k.  4  7  fc 

•  17b 

32.25 

75.6  4 

.7  =  9 

If 

.  05  34 

.106 

3  2.65 

75.42 

.600 

IP 

.0  ECb 

.223 

33.21 

7  5.2* 

.613 

2  C 

.267b 

.249 

34.14 

7  f  ,  2  5 

.  8  7  5 

21 

.  C.7  34 

..7t 

34.34 

77. 5t 

.840 

22 

.wr  0? 

.257 

3  4.04 

76.0* 

.652 

2  3 

.2'  73 

.321 

3  5.12 

7  7.64 

.  6C  Y 

24 

.0-35 

.74  = 

36.02 

77.13 

.B75 

25 

.  1  2  G  4 

.365 

26.05 

7  6.67 

♦  8  0  0 

25 

.  1"  7; 

.356 

3  6.4b 

7  6  .  c  t 

■  8  =  .. 

27 

.1134 

.4  17 

Jfa  •  6  4 

7  6.47 

.6  =  4 

2F 

•  12  2c 

.443 

36.45 

76.32 

.8=  3 

2° 

.  l77fc 

.465 

37.  04 

7  6.22 

.515 

3C 

.  14  4  4 

.531 

36.25 

7  5.56 

.575 

31 

.1622 

.5  =  6 

26  .  E  2 

75.16 

•  5C  D 

32 

.1-94 

•  655 

25.00 

74.52 

.90  7 

33 

•  1  =  75 

.  72t 

29.14 

7  4.33 

.566 

34 

.2  146 

.700 

2y.62 

74.52 

.565 

34 

.  2  730 

.656 

35.  E9 

74.22 

.976 

3fc 

.2445 

5  17 

4  2.20 

74.21 

.964 

37 

.2  5  75 

.  5  0  7 

4  0.7^ 

73.5  1 

.  9°  6 

3  6 

•  2<  44 

1.245 

4  0  •  0  t 

77.73 

.905 

34 

.3-26 

1.112 

42.62 

73. E* 

.59b 

42 

.  3  322 

1  .  2  2  1 

40.0  7 

73.42 

1 .002 

41 

.  362  4 

1  .  3  1  * 

4  1.23 

7  3.27 

1.00b 

4? 

•  3  =  24 

1.442 

42 . 70 

73.24 

.9=6 

4  7 

.4*26 

1 .503 

41.13 

7  7.2: 

1 .006 

44 

.4 ' 2b 

1.663 

4_.li, 

7  7.16 

.  9=4 

44 

•  4  r  *  b 

1.774 

42  .  7t 

7  7  ,  j  c 

.9=  7 

4 1 

.5126 

1  .  b  r  4 

41.*1 

73.12 

1  .003 

47 

.5424 

1.5'3 

4^.09 

77.11 

1  •  00  3 

4  = 

.  5  72  6 

2.124 

41. '6 

7  3.27 

1 .006 

44 

.  6 ' 26 

2.214 

4  0  .  0  7 

73.  2  t 

1  .  0r  1 

5  2 

1 .2 ; 25 

3 . 5  7  8 

42  .  7v 

77.22 

.  5°  8 

51 

1.5524 

5.741 

4  1.  0 

7  2.57 

1.006 

52 

2.04  24 

7.525 

41.70 

72.56 

1.006 

53 

2.52  22 

5.266 

4  1.23 

7  2.57 

1 . 0r9 

54 

3.022b 

11.073 

4  1.32 

77.2  1 

1.011 

THE  T  t 

U-L'E 
UT  tu 

U  (♦  ) 

1  (♦  i 

Y  <  4  ) 

.256 

-  1  5 . 50  7 

3.016 

4.763 

5.778 

.28  3 

-14.484 

4. 079 

5.236 

6 . 8  0  4 

.222 

-13.125 

5. 3=6 

5.567 

8.344 

.351 

-11. 90S 

6.616 

6.510 

9.863 

.377 

-11.536 

6. 98  7 

6.963 

'11.012 

.425 

-1C. 341 

8.  182 

7.660 

12.757 

.4  60 

-9.238 

9.285 

,  6.532 

14.609 

.477 

-8.28  = 

10.234 

6.646 

1  6 . 6b  2 

.506 

-7.938 

10.5=4 

9.422 

16.709 

.525 

-7.166 

11.367 

9.608 

20.146 

.552 

-6.7C1 

11. er2 

10.232 

21.993 

.562 

-6.442 

12. 06  1 

10.419 

24.559 

.575 

-6.38b 

12.137 

10.670 

26.303 

.56  7 

-5.447 

12. 57fc 

1 0 . 6  9  2 

27.643 

.635 

-4 . 559 

13.564 

11.780 

34.308 

.674 

-4.406 

14.  115 

12.5C1 

41.697 

.704 

-  3 . 90  6 

14.617 

13.053 

46.661 

.  722 

-3.708 

14.814 

13.368 

54.833 

.740 

-3.471 

15. 052 

13.713 

62.223 

.771 

-3.L61 

15. 471 

14.. 95 

69.406 

.765 

-2.959 

15.564 

14.556 

75.35= 

.78  3 

-2.733 

15. 7e9 

14.517 

62.65 1 

.804 

-2.606 

15.917 

14.695 

69.624 

.82  1 

-2.245 

16.276 

15 .*26 

56.295 

.67  3 

-2 .*  71 

16.2=1 

15.441 

10  3. 06  6 

.84* 

-2 . 007 

16.518 

15.606 

110.662 

.850 

-1.521 

It. 562 

15.763 

116.410 

.66  8 

-1.986 

lb.  535 

15.900 

123.759 

.661 

-1.509 

17.013 

15.95  B 

130.963 

.873 

-1.157 

17. 32b 

16.176 

148.224 

.907 

-.929 

17. 5=4 

16.624 

166.491 

.916 

-  .  b  05 

17.717 

17.1.26 

184.143 

.934 

-.  7F4 

17. 739 

17.321 

2C2. 71 9 

.9  36 

-.526 

17.557 

17.345 

220. 2bB 

.55b 

-  •  b  4  4 

18 . 076 

17.733 

239.151 

.956 

-.305 

16.218 

17.723 

256.065 

.961 

-.076 

18.447 

17.616 

274.557 

.926 

-.025 

16.456 

17.953 

291 .90.1 

.978 

-.113 

ie . 41C 

16.132 

310.579 

.963 

.047 

16. 566 

18.234 

740.957 

.989 

.  L  7  0 

18.5=3 

18.332 

371.950 

.  9  4  0 

-  .  0  7  b 

16.447 

16.360 

402.736 

.  9  9  u 

.119 

16.641 

16.364 

433.731 

.  994 

-.1.12 

18.510 

16.422 

464.417 

-.045 

16.474 

16.404 

495.513 

.5  =  5 

.  b2  1 

16 . 584 

10.456 

526.095 

.556 

.055 

16.575 

18.466 

556.676 

.  9=6 

•  05  6 

18.619 

1  0 . 4  =  6 

567.671 

.  9=7 

.  O'  2  6 

18. =49 

16.451 

6  1  e .  4  b  0 

1 . 0C1 

-.079 

16.484 

16.5=5 

11  1C. 9fc5 

1.002 

.146 

IS. 671 

16.577 

1603.471 

1.001 

.151 

16.673 

16.566 

2096.079 

1.002 

1.020 

:ici 

18.577  2588.462 
16.541  3061.501 

Table  66. 


KLu^t.?  TAPE  *4  6  M  £  -  -  FILLS  17-36,  RUN  4,  PT5.1-2C  11/11/60 


PIN  *  C  .  4.  POTM 

1  1 

.  G  R  1 1  * 

»  U  •  1 

r  C  L  N  D  A  R  Y  LAYER  PRCFLFTIEC 

standard 

LINEAR 

SUBLAYER 

INTERPOLATION 

FUNCT I CN 

TO  wall  1 

WALL  TO  Y ♦ 

F  rL  E  E'KEAM  VrLCCITv 

- 

42.366 

42 . 2o6 

r  A  E  E  S  T  R  f A  v  TEMPPR/TUPE 

z 

77.445 

«AlL  YFMPFnATL'Rr 

z 

96.992 

WA  LL  KM  FLUX 

z 

. r47tc 

rREL  £  I  R  r  A  M  DENSITY 

z 

.  C  7  3  6  0 

r  F  r  E  S  1  F  r  A  ''  Yji.t^Tir  VISCOSITY 

z 

.CuC16t5 

Lc  N  S  I  T  Y  OF  F  l  L  1  [  £  I  WALL 

z 

.  C  7  0 1  6 

KINEMATIC  VlSCCSiTY  OF  f  L  LI  0  AT  WALL 

z 

.GDI  1797 

WALL/FkFE  SIREA*  ClASITv  PATIO 

z 

.95771 

LOCATION  REYNOLDS  I.IKCA  (REX) 

z 

347952.69 

I  N  P  0  1  V  AL  Lr  OF  WELCCITV  CELTA 

z 

.  Oll 

IVFLT  VALLE  Cr  TEVFE  R-'TORF  DELTA 

z 

1.59005 

CAlClLATET  DELTA 

z 

.  3  u  6  9  7 

TELIA  *9. 5'  INPUT 

z 

. 36  CCD 

displacement  thick ne  b  s  idplstap> 

z 

.E  3917 

.C367D 

momENTl“  ThICk NrSS  (THETA) 

z 

.D25  32 

. C  2  5k  3 

ENEf  GY-LISSIPi  lie*.  THICKNESS 

z 

•  C  4  c  4  5 

.  0  4  5 1>  3 

E  N  T  F  ALLY  THICKNESS 

z 

.  E  D  1  6  2 

•  DO  1 c  3 

c  H  £  P r  FACTOR  12  (  EE  L  S  T  A  R  /  I  HE  T  A  ) 

z 

1.54697 

1 . 52  2u  4 

SP  ADE  F  A  C  T  C  D  32  (E  N  E  P  C  Y  /  T  HE  T  A  ) 

z 

1 .794tC 

1 . 79435 

MOMENTLY  THICKNESS  ctYNfLCS  N  UM  r  E  c 

z 

537.25 

539.50 

DISPLACEMENT  THICKNESS  REYNOLDS  NUMBER 

z 

631.11 

621.14 

SKIN  F PICT  I  ON  COEFFICIENT 

z 

.uLSc 94 

friction  VELOCITY 

z 

2 . 29  D  7  2 

L  A „  Cr  THF  WALL  CONSTANT  (K) 

z 

.4 irec 

L  £ ►  cr  THF  FALL  CONSTANT  1C) 

z 

5  .  C  D  r  0  0 

WAKE  STRENGTH 

z 

-.12519 

CLAUSENS  *  C  EL  T  A  •  INTEGRAL 

Z 

-.59504 

-  .  6  o  4 1  6 

ClAUSEPS  ’O'  INTEGRAL 

z 

4 ,E5°0C 

3 . 6  5  4  i  2 

PLACEMENT  T  H  1  C  M  E  5  S  -  CONSTANT  P  l  N  S  I  T  Y 

z 

.53482 

.  C  3  7l  E 

M  (.MEN  TIM  THICKNESS  -  CCNSTANT  n  E  N  S  I  T  v 

z 

.02563 

.  C  2  5  7  4 

SHAPE  FACTOR  12  -  CCNSTANT  DENSITY 

z 

1  .  ?  5  0  5  0 

1  .  43  7^2 

LOCATION  -X-  lb.  400^0 

2  -  *b  INCHES 
K  =  C.75  X  Iff6 


FROM 
3  5 
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KLCvi,Q27  T6  PE  4  t  4  6<:  . 

R  L  t,  »  C  .  4  . 

RFLLC5L  f-RC-flLE  DEli 


FILES  17-36,  RUN  4,  PIS. 1-20 


;p i  u  nc ,  3 


7 

>r  / 

Ll 

1 

U-Ur 

N 

INCHL5 

r E.  LI  £ 

F  T/StC 

0  6  0  .  F 

O/UE 

THF  76 

U7  tu 

U  (♦) 

1  1  ♦  > 

3(9) 

1 

r  **  C  ? 

•  C  14 

11  .  7? 

91.66 

.24. 

.217 

-13.056 

5  .  406 

4.172 

5  •  60  2 

ti 

•  l  -  6  7 

.  c  u 

13.  7fc 

41.00 

.  325 

.254 

-12.446 

6.  CCb 

4.65  ) 

7.149 

? 

•  cr  75 

.  ij  r  c. 

1 1  •  ’  4 

9  C  .  ;  t 

.364 

.273 

-  1  1  .  3  c  2 

7.113 

5.253 

9.995 

*4 

•  r  >  s  7 

•  c  22 

16.  °3 

84.74 

.  34  7 

.306 

-U.lc-7 

7.  348 

5.674 

9.274 

- 

ic  1 

•  C  7  7 

16.72 

64.01 

.442 

.339 

-10.334 

b.  171 

6.511 

•10.761 

£ 

•  Lilt 

•eli 

:  1 . 72 

66.04 

•  SC  3 

.37c 

-5.159 

9.  306 

7.266 

*12.36  4 

7 

•  L  1  2  c 

.  0 .  ^ 

2  1  .  -  0 

b7  .  t  1 

.Sib 

.  394 

-6.915 

5.  585 

7  .bt  1 

13.417 

F 

•  03 

.C“fc 

24.14 

67.0  7 

.571 

.421 

-  7  .  5  4  S 

10.  55  5 

6.L97 

15 .72  2 

9 

•  C  1 1  tj 

.  U  43 

2  6.40 

66 . 2  L 

.594 

.46  7 

-7.416 

1 1  .  C6  6 

6.969 

17.559 

i  c 

•  2  1  b  5 

.C44 

26  .  ‘•4 

67.4. 

.  b?t 

.49  1 

-6.416 

11.  567 

9 . 4  4  V 

19.664 

i  l 

•  2-22 

.  t  *:  3 

*.7*06 

64.42 

.644 

.513 

-6  *  5  5  S 

1  1  .  405 

9.055 

21.440 

12 

•  2Z1*: 

1  L  1  7 

2  7.44 

64.44 

•  6  4  7 

.531 

-6.527 

1 1. 59b 

lO.cCC 

22.671 

l 7 

•  L~  2  d 

*  C  £  2: 

2c.  ’4 

0  3  •  6  c 

•  b7  c 

.557 

-6. 1C5 

12  .  395 

10.7C2 

24.955 

.  L  “  ?  i 

•  C.£  7 

2  4  . '  1 

8  2.21 

.t«6 

.573 

-5.620 

1  2  •  6  R  4 

1 1 ,c07 

2  7  . : 20 

ir 

•  C  7  s 

•  2  72 

24.  =  7 

6  7.  14 

.  70  7 

•  2  6  fc 

-5.422 

13. Cf 2 

11.163 

29.244 

i  £ 

.  C  2  9  1 

•  w  77 

3c  .  72 

62. 4  7 

.72  5 

.59S 

-5.269 

13.236 

11.442 

3C.94U 

1  7 

•  u  7  5  » 

• 

3  1  .  24 

6  2.1. 

.727 

.632 

-4.665 

13.640 

12.142 

37,530 

1« 

•  CUI7 

.112 

32 . 6  7 

61.04 

.  771 

.675 

-4.2-43 

14. 2t  1 

12.576 

45.391 

1  Q 

.  Z  4  9  3 

.  122 

33.64 

6L  .  2  0 

.79c 

.713 

-3.66  1 

14.623 

13.706 

52.40? 

2  r 

.  2  r  54 

.  1  4  t 

34.1c 

7  c  .  6  2 

.  6  Ot 

.  724 

-3.585 

14.519 

14. cl  1 

56 . Ee  ? 

21 

•  C 1 1  5 

.  1 1  5 

34  .  R  fc 

74.62 

•  b?S 

.726 

-3.225 

15. 269 

14.152 

66.424 

22 

•  2  6  9  3 

•  i  '  3 

36  .  r  6 

7  c  .  0  1 

.62- 

.763 

-2.560 

15.525 

14 ,t74 

7  3.8b  0 

2  7 

•  C  7  5  6 

.  1  4  *» 

36.72 

76  .  7  t 

.64  1 

•  77s 

-2.513 

15.551 

1  4 , 6  7  5 

60.340 

2  *♦ 

•  v  c  2  7 

.  2  1 C 

36  •  t6 

76.20 

.86  7 

.794 

-2.461 

16. C4  4 

15.253 

8  7  .  e  6  2 

2  5 

a  C  ■  9  3 

.  2  ?  5 

2  t  •  4  , 

7  7.6c 

.67  1 

.87  0 

-2.369 

It .  115 

15.764 

94.893 

2 t> 

•  2  c  5 1 

*4.-2 

2  7.06 

7  7  .  2  0- 

.674 

.627 

-2.242 

16.262 

15.069 

1C1 , 5o  5 

27 

•  1  r  2;. 

.  2  "3 

27.47 

77.6  2 

.864 

.622 

-2.147 

16.357 

15.606 

ice. 915 

2  ? 

.  1  •  S  D 

.  2  r  0 

26.16 

77.2c 

.  4C  1 

.8  36 

-1  .o,78 

16..  66  7 

16  .  iCfc 

116.351 

2  9 

•  1 1 5  7 

.  3  ~  L 

36.17 

76.6t 

.90  1 

.855 

-1.04C 

It.  664 

16.43? 

122.937 

3C 

•  12  2  9 

•  32  3 

26.-6 

76.52 

.  9r  7 

.666 

-1 . 720 

lb.  764 

16.664 

1 30.565 

3 1 

.  1  -  4  0 

•  3  4  1 

2  t .  c  2 

7  t  •  2  6 

.91  t 

.660 

-1.554 

16.551 

16.910 

137.703 

32 

*  1  **  1 5 

.  3C  t 

3  4.66 

75.6c 

.9  3c 

.699 

-1. 165 

17.315 

1  7  .c.62 

155.655 

3  3 

.14  4  1 

40.03 

7  5.74 

.94s 

.901 

-1.026 

17. 477 

17.309 

174.351 

39 

.1=15 

.4  76 

4C  .  20 

75.14 

.946 

.426 

-.453 

17.551 

17.799 

192.835 

3S 

.1^95 

•  6  7  5 

40 . 4fc 

74.76 

.967 

.943 

-  .  6  1  b 

17.e68 

13.131 

211.956 

3fc 

.2165 

•  :>  7C 

41.02 

7  4,6c 

.966 

.942 

-.557 

17. 5T7 

16.111 

230.014 

3  7 

.2  ?**  7 

•  6  1  6 

4  1.02 

7  4.27 

.97i 

.952 

-.527 

17.996 

16 .30  1 

245,340 

3F 

•  2  o  1 7 

.662 

4  1  .  '  4 

74.2c 

.960 

.465 

-.372 

16.  132 

16. SE  3 

267.406 

29 

•  1 t  9  6 

.729 

4  1  .  ’6 

74.22 

•  9  p  S 

.  467 

-.274 

16.220 

1 b . c7  7 

266.315 

*4  C 

.  2  p  6  7 

.765 

4  1.76 

7  4.21 

.96S 

.563 

-.276 

16 . 228 

16.516 

304.566 

4  1 

•  3  0  4  M 

.  c  21 

4  1.42 

74.02 

.944 

.976 

-.201 

16.  203 

16.749 

329.966 

4  7 

.  3  3  4  1 

.  6  79 

42.  1  1 

74 . 0  7 

.  594 

.  574 

-.119 

16.  365 

16.711 

354.938 

4  7 

.3647 

.  9  SL 

4  2.14 

72.62 

.  19  4 

.964 

-.110 

16. ’04 

16.903 

367.493 

44 

.  3  :4S 

1  •  L  3  t 

4  2.24 

7  3.70 

.  9°6 

.  99e 

-.073 

18.431 

1  6 . 4  8  t 

419.099 

4  t 

.  4  7  4  3 

1.117 

42  .  7  7 

7  3.74 

l.oru 

.  9  E  7 

-  •  uC  7 

lb. 4C7 

16.97b 

4  5  C • °t  7 

4  £ 

.  4  c  s  c 

1  •  1  9  t 

4  2 . 2  4 

72.66 

•  9  9  c 

.99J 

-.041 

18.463 

1  5  ,  c  4  2 

482. e35 

4  7 

.  w  6  4  5 

1  a  2  7  * 

4  0.  '  . 

73.6c 

1  .00-0 

.  90  1 

.  L  4  5 

16.553 

15.049 

514.704 

4  0 

.61-7 

1  •  J  e  5 

42  .  76 

7  3.2. 

.  994 

.992 

-.013 

16  .  492 

15.073 

546.764 

4  c 

•  6  —  46 

1.432 

42.16 

73,  tc 

.995 

.495 

—  ,  u  6  5 

16.415 

1  9  •  c  9  5 

578.440 

bC 

.  5  7u  3 

1.6  21 

4  2.72 

72.24 

.  999 

.  99w 

-  •  u2b 

16.475 

19.103 

b 1 r . Cv 6 

b  1 

.  t  '  4  ! 

1 .  6c : 

42.72 

72.2  5 

•  9ot 

.996 

-.070 

lb. 435 

14.135 

641.904 

c  2 

1  •  2  c  s  7 

2  a  C  r5 

42.24 

73.45 

1  •  COO 

1 .000 

.on 

16 . 505 

1  9 .c 14 

1152.260 

53 

1.6647 

4 . 1 ;  6 

42.13 

7  3.44 

.  994 

1.  CO  w 

-.112 

ie.  393 

19.223 

166  2.  172 

54 

2.044’ 

5.3*1 

42  . 't 

7  3.45 

.992 

1.000 

-.145 

16  .  ?6  0 

19.214 

2172.063 

5? 

1.6741 

t  .642 

4  2  .  0  6 

73.44 

.592 

1  .oco 

-.147 

16.  257 

15.223 

2661.317 

Sfc 

3.0746 

7.927 

4  1  ,  c  6 

7  2.47 

.566 

.  995 

-.223 

18.261 

19.200 

3191.740 
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h  L  r  "  m  c  C  7  TAPE  *t  6  4  t  p  -  F  1 1  t  c  17-36,  RUN  4,  R  T  S  .  1  -  2  D  11/il/SG 


P L  N  N  C .  4.  p  0  I  N  T 

C  L  N  D'  A  P  Y  LAYER  PSCP£cTIE? 


9  . 


GRID  '.Ei  3 


LINEAR 

INTERPOLATION 
TO  hALL 


STANDARD 
SUbLA YER 
FUNCTION  FROM 
WALL  TO  Y  ♦  :  3  E 


FREE  STREAM  VF  LCC I T  Y 

z 

40.907 

46 . 907 

FREE  S  T  P  o  .  T  E  MPrRATL)FE 

z 

7  3  .  D  9  4 

»!LL  TEMPER  ATUPF 

z 

9  E  .  4  t  D 

kALL  PEAT  F  LUX 

z 

.  C  4  7  1  G 

FREE  STREAM  DENSITY 

z 

.C7382 

rPrE  STREAM  KINEMATIC  VISCOSITY 

z 

.  GuC  1 60  4 

C r  NS 1TY  CE  ELI  IE  AT  WALL 

z 

.07067 

r.  I  N  "  M  A  T  I  C  VISCOSITY  OF  F  L  L  I  C  AT  »  A  L  L 

z 

.3001766 

k-LL/FFEE  ST  REA*  DENSITY  RATIO 

z 

.  9  fc  D  C  4 

L  C  C  A  T I o  *  REYNOLDS  M  K  b E  r  (REX) 

z 

573158  .  16 

TNRi.T  V  A  L  0 r  OF  VELOCITY  DELTA 

z 

.  4  b  0  i  2 

I  \  P  l  T  VAL't.  OF  T£‘-RFRATLRr  DELTA 

z 

1  .C9DlD 

CSLCLLATED  DELTA 

z 

.39497 

DELTA  9  9. 5  N  INPUT 

z 

,43',CC 

displacement  ThICpNESS  (  U  r  L  S.  T  A  P  ) 

z 

.  D  4  7  D  5 

.04704 

KCKFNTLm  THICKNESS  (THETA) 

z 

.  D  3  1  6  6 

.03161 

EAEPLY -DISSIPATION  THICKNESS 

z 

•  C  5  7  1  3 

,  0  5  7  S  2 

enthalpy  thickness 

z 

.00235 

.CC2SS 

SHAPE  FACTOR  12  (  L E L S T A R  /  T H E T A  ) 

z 

1  .4e62  2 

1 

.  4  7  8  o  2 

SPARE  FACTOR  32  (EN  E  «  G  Y  /  T  HE  T  A  ) 

z 

1  .  P  C  4  S  D 

1 

.80172 

MOMENTUM  THICKNESS  REYNOLDS  NUMBER 

z 

743.09 

747 .3D 

DISPLACEMENT  THlCKNrSS  REYNOLDS  NUMBER 

z 

11DE. 29 

1  104  .VP 

SKTN  FRICTION  COEFFICIENT 

z 

.  u  C  5  1  4  6 

FRICTION  VFLOCITY 

z 

2 . 4  2  F  4  0 

L  A  ^  CE  THE  WALL  CONSTANT  ( K  ) 

z 

•  4  l  G  u  D 

LAft  OF  t  hr  WALL  CONSTANT  (C) 

z 

5.CDDD0 

LAKE  STRENGTH 

- 

“ 

.11643 

CLALSDr'S  •  3  L  L  T  A  *  INTEGRAL 

z 

-  .  7  E  7  1  0 

- 

.60641 

C  L  5  u  S  E  R  S  '  0  *  INTEGRAL 

z 

4.79239 

.  72  bt,  4 

IE.PLACt>L\T  THICK  NESj  -  CONSTANT  r  l  n  S  I  t  y 

z 

.  D4  2  71 

.  04405 

"OMEN  T  1  m  THICKNESS  -  CONSTANT  P  L  N  S  IT  V 

z 

.  D  3  2  L  3 

.  D  3  2  1  9 

ShA^L  F  A  C  T  C  r  12  -  CONSTANT  DENSITY 

z 

1 .33?4fc 

1 

.  39  3oC 

location  -X- 

2  4 . 4  C  0  L  0 

Z  ~  CENTERLINE 
K  =  0.75  X  ljf* 


Table  68. 
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KLC8.6C7  TfPO  **  fe  **  fc  R-  FILES  17-36,  RUN  *t  ,  PTS.1-2C  11/11/80 
-IN  *c.  x.  point  9.  5015  *o.  3 

R  5  5 1'  C  0  5  PR  CF  ILL  C«H 


r 

Y  / 

INCHES 

0£  L  T 

•  COO  3 

•  ell 

.0050 

.u]  3 

a  C  C  fa  3 

•  Lib 

.0:73 

•  u  I! 

a  0  a.  C  7 

•  U  ■_  0. 

a  0  1  L  1 

.L2L 

a  C-  1  1  0 

.0126 

.  l  :  9 

.01  =  7 

•  u  3  ^ 

.0  169 

•  L  39 

a  0  1  r  Z 

.c  93 

a  1  ?  L  : 

•  l/1*  7 

a  0 : 1  ; 

•  L  r  L 

•  c:3o 

•  i^m 

,  0  “  5 1 

•  LCt 

.  e  •'  C  .. 

,  £  f  F 

a. ‘PI 

•  U  t  r 

a  C75E 

•  c  c  i 

a  0  J  i  = 

.  C°9 

a  C  4-  0  i 

.11: 

.  C  "  5  7 

•  1  ?  C 

,  0  ''  2  b 

.  1  fcfc 

.  .  ‘  =c 

.  1  u‘ 

•  LliR 

.  i  77 

,  C  -  C  l 

•  IS 

a  :  =  ■* 

•  4  C  r 

•  CcSo 

•  2T2 

•  1'  2S 

39 

a  1  ‘  0 

.  *  r  4 

a  1  1  5  7 

•  2t  9 

.  1  :r  7 

al?55 

•  3:i 

.106  2 

.m 

a  1!  02 

•  3  *  i 

.1:12 

•  ^  r  2 

a  n?0 

.2163 

•  be: 

a  2  3  0  5 

.  2  5  1  7 

•  bcb 

a  2  *3  9  3 

•  Dot 

a  2  *  6  0 

. 

a  300  2 

•  7:c 

.  3  2  0  2 

.  777 

a  300  5 

.  0  uf 

a  2  0  0  T 

•  917 

a  0  ‘  0  -j 

.9-7 

•  0  t  0  ~ 

1 

•  ef  7 

.0  =  07 

1 

.  li’7 

.1107 

1 

•  1  c  7 

.5005 

1 

•  2  f-.fc 

.  5  7  5  : 

1 

.  3  77 

•  bis: 

1 

•  **  C  7 

I  a  0  -  0  5 

2 

•  -  i  c 

1  a  S  i  0  a 

3 

•  t  a"  t 

’.Gos; 

H 

.7ct 

:  .5702 

5 

•  o7c 

5  a  0  ‘  0  6 

fc 

•  9  0 

0 

1 

F  T/  =  EC 

GEO. 

11.71 

51.52 

13.6  3 

90  .  6  t 

lb.02 

5  5  a  5  6 

17.6  2 

8  C  a  2  2 

2  0  a  —  0 

8  6.30 

22.53 

67.6  2 

2  0.60 

8  6  .  5  l 

2  5.20 

6  6.5c 

2  7  a  L  fa 

bi.it 

2  5.07 

80.50 

2  5.35 

8o.2o 

35.15 

80.22 

35  .  «  2 

6  3  .  F  1 

31.  ’7 

8  2.00 

32 . 2  6 

62.55 

3  2  a  =  5 

o2.ee 

33.00 

8  2.53 

3n.f‘ 

6  1.76 

25.06 

8  1  .  3  e 

31  a  -C 

65.76 

2c  a  6  7 

80  a  3  1 

2  7.07 

7  =  .  4  5 

4  0  a  1  0 

75.00 

2  6.fi 

7  =  .25 

4  C  a  0  L 

75.21 

3  9.01 

76.0? 

35.  ?t 

Tb.it 

05.10 

76.00 

0  2  a  ’  0 

76.06 

0  c  a  6  2 

77.72 

ol.ic 

7  7  a  7  e 

01.57 

77.66 

02.75 

77.12 

02.61 

7  6.26 

"I.’. 

76.21 

00  a  Oc 

76.32 

0  0  a  5  C 

75.56 

0  5  a  t  0 

7  =  .  2  7 

0  5.13 

70.56 

OE  a  ‘  2 

70  .  c  1 

05  a  70 

7o.cc 

05.60 

7  0,48 

0  6  a  2 

70  .  0  0 

Oo  a  3C 

70.U 

0  6.3c 

7  3.57 

“6  a  c  2 

7  3.63 

06  a  '  7 

7  3.67 

06  a  1  C 

73.70 

H.‘f 

73.5  5 

07.  C  0 

73.52 

07.‘2 

7  3.:7 

0  t  a  C  5 

73.  oe 

Ofc  .  <•  0 

73.25 

07.  '  0 

73.  2o 

06.lt 

73.25 

Ofa  a  7  1 

73.2  6 

06.73 

7  3.27 

U-UE 

U/UF 

ThE  7/ 

U  7  6  U 

.201 

.179 

-10.658 

.2=  1 

.216 

-13.7C3 

.  325 

.205 

-12.962 

.36c 

.282 

-11.561 

.027 

.  322 

-11.563 

.085 

.350 

-15.536 

.525 

.387 

-9.169 

.57  8 

.  0  C  2 

-8.921 

.^-<1 

.007 

-6.170 

•  feC  7 

.077 

-7.593 

.827 

•  5  Ob 

-7.213 

.60  3 

.51b 

-6.5CC 

.  6C  5 

.526 

-6.551 

.66  5 

.506 

-  6  •  0 : 0 

.  88  0 

.563 

-6.1C7 

.  7r  2 

.576 

-5.706 

.  7  C  0 

.58o 

-5.711 

.775 

.616 

-5 . OOfc 

.  706 

.605 

-0.665 

.  7’3 

.b60 

-0 . 38  3 

.  7  =  2 

.t8o 

-0.215 

.7  =  5 

.  7  0  0 

-3.667 

.613 

.723 

-  3  .  b  1 1 

.  6?  0 

.725 

-3.058 

.82  7 

.735 

-3.377 

a  6  0  j. 

.  7  fafc 

-3. c65 

•  6  0  t 

.772 

-2.502 

.85  5 

.768 

-2.600 

.  66  e 

.785 

-2.536 

.  66  t 

.6  00 

-2.567 

.6'< 

.  798 

-2.277 

.8*6 

.7  =  0 

-2.1=6 

.971 

.627 

-1.525 

.513 

.862 

-  1 • bf  6 

.572 

.673 

-1.321 

.500 

.  6  7  7 

-1.160 

.905 

.897 

-.5  =  3 

.560 

.906 

-.768 

.962 

.92o 

-.731 

.5-0 

.972 

-.56  1 

.575 

.907 

-.061 

.972 

.906 

-.537 

.  9  F  5 

.  9So 

-.260 

.  9F  7 

.960 

-.251 

.905 

.969 

-.253 

.9”< 

,97b 

-  •  1 6  3 

.955 

.98  5 

-.516 

.  5  =  6 

.982 

-.505 

.5b5 

.986 

-.512 

1  •  C  0  3 

.990 

.  05  7 

1.532 

•  966 

.508 

l.cn 

.9  =  2 

.516 

1  .CPI 

l.COC 

.510 

1  .C°2 

.996 

.536 

.  9=6 

1  .  OCO 

-.577 

.5  =  6 

1 .502 

-.56  0 

.9=6 

1  .001 

-.575 

U  (♦  ) 

1  t  *  ) 

r  ( ♦  > 

0  , 

,  686 

7 

.08  1 

0 

.900 

5. 

>613 

0 

.4  1  2 

6 

.100 

6  . 

35  0 

0 

.63  7 

7 

.16  3 

7. 

335 

5 

.065 

8 

.290 

6. 

253 

6 

.462 

9 

.878 

9. 

276 

6 

.691 

'11 

.06? 

10. 

10  7 

7 

.520 

13 

.366 

15. 

355 

7 

.622 

10 

.251 

11. 

102 

8 

.752 

16 

.667 

11. 

723 

5 

.276 

19 

.157 

12. 

1 C  3 

9 

.650 

20 

.=67 

12. 

016 

15 

.50  3 

2? 

.851 

12. 

725 

15 

.4  25 

20 

.  352 

12. 

516 

15 

.556 

26 

.51? 

13. 

209 

10 

.55  1 

29 

.05  1 

13. 

=  66 

11 

.20  1 

31 

.717 

13. 

6C5 

11 

.356 

32 

.961 

10. 

27  C 

12 

.clo 

00 

.203 

10  . 

00  7 

12 

.  b  2  0 

oe 

.Cll 

10  . 

53  3 

12 

.515 

55 

.616 

15. 

>  r  1 

13 

.-'01 

63, 

.060 

15. 

006 

13 

.703 

70, 

.867 

15. 

70  5 

10 

.56  5 

76  , 

.7bB 

15. 

50  6 

10 

.412 

85, 

.917 

15. 

575 

lo 

.26  6 

92, 

.385 

lb. 

277 

lo 

.512 

101, 

.305 

16. 

370 

15 

.510 

15  7, 

.96  2 

16. 

512 

lo 

.50  1 

116, 

.058 

16. 

776 

15 

.281 

123, 

,710 

16. 

729 

15 

.571 

130, 

.95? 

17. 

C  3  9 

15 

•  b  2  0 

136, 

,872 

17. 

117 

15 

.053 

106. 

,567 

17. 

3  =  6 

lb 

.598 

165. 

.576 

17. 

626 

lb 

.765 

185. 

,831 

17. 

55b 

16 

.56  6 

255. 

,160 

1  b  • 

152 

17 

.557 

225. 

,66  0 

16. 

323 

17 

.050 

20«  . 

,763 

16  . 

£06 

17 

.  u  I  2 

265. 

,151 

16. 

=  85 

1  7  > 

.578 

260  . 

839 

16. 

735 

18 

.12  6 

350. 

,750 

16  . 

635 

1  b 

.017 

320. 

,103 

16  . 

775 

16 

.015 

3oo. 

35  7 

19.. 

532 

16  > 

.065 

375. 

077 

15. 

06  5 

16  > 

•  7  5  C 

0'12. 

075 

19. 

023 

16, 

.66  1 

006. 

155 

19. 

1=3 

16  , 

.  5  B  6 

060. 

367 

15. 

2=9 

15  , 

.120 

=  10. 

313 

15. 

271 

19, 

.  c  9  5 

5  08  . 

065 

15  . 

2C8 

19, 

.226 

562. 

031 

19. 

273 

19  , 

.25  3 

6'16. 

1 5  C 

19. 

360 

15  , 

.216 

650. 

662 

19. 

323 

19  , 

.45  1 

680  . 

657 

tt: 

ill 

U: 

.059 

,020 

m:Ui 

19. 

2  T  9 

19. 

,055 

2310. 

055 

19. 

236 

19  . 

,06  5 

2856. 

233 

19. 

20  1 

19. 

,  0  7  5 

3050. 

Coo 
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K  L  D  w  t_  _  7  TAPF  4bstR-  FILLS  l?-36,  RUN  4,  p7S.l-2C 

«U  K.  4  .  BGIh.T  6.  GFIL  NO.  3 

5  C  L1  N  0  A  R  Y  L  A  YrR  FKCPLr71tS  STANDARD 

LlNFAR  SUBLAYER 

INTERPOLATION  FUNCTION  FROM 
TO  WALL  WALL  TO  Y*R35 


Fp£E  STREAM  vFLCClJy 

r 

55.Z24 

55 .214 

FREE  S  T  R  E  t V  TEwPFRATUkE 

z 

79 .903 

WALL  "TEMPERATURE 

~ 

ss  .  U3 

wall  kh  flux 

z 

.cats: 

FREE  STREAM  DENSITY 

z 

.C 74  3* 

FREE  STKrAM  K1FEmatIC  VISCOSITY 

r 

•  UCC 1 655 

CT  NS  I  T  Y  3  c  FLLIC  AT  WALL 

.  C  7  1 6  7 

Kli-.EMATIC  VISCOSITY  CE  FLLIC  AT  WALL 

z 

.  GuC 1 766 

W A  L  L / F  K  r  E  STREAM  FALSITY  RATIO 

z 

.96356 

LCCATIO*  FEYKCLES  N  L  M  b  £  P  {REX) 

z 

PCCSE5. 99 

TNPLT  V  A  L  U c  OF  VFLCCITY  DELTA 

z 

.41CC0 

INHuT  VALUE  OF  T  £  Y  (-£  R  A  T  L  RF  PjELTA 

z 

.  F  1  r  0  C 

CALCLLATuF  DELTA 

z 

•  4  L  C  7  1 

DELIA  c  9 . 5  *  INPUT 

z 

.4z:c: 

E'TSrLAC£M£NT  THICKNESS  (DFLSTAR) 

z 

.  C  4  6  9  9 

.04716 

KoMFMlm  thilrnfss  (TMETA) 

z 

,C3“L6 

.03219 

ENERGY- DISSIPATION  THICKNESS 

z 

.05792 

.05804 

ENTHALPY  THICKNESS 

z 

.CGZ56 

.00256 

SHAPE  FACTOR  12  (EEcfTAR/THLTA) 

z 

1.4656? 

1 .4t.5i7 

SHAPE  FACTOR  22  (ENFRCY/TPETA ) 

z 

1.80692 

1  .eC2b9 

M  0  M  E N  T  U  M  ThlCKNrSS  REYNOLDS  NUMPEP 

z 

690.98 

894.72 

CISFlACFMEM  THICKNESS  REYNOLDS  NUMBER 

z 

13CG.L2 

1310.92 

SKIN  F  0  IC  T  1  L*.  COEFFICIENT 

z 

,  Li  C  4  c  C  4 

FRICTl'N  VFLCCITY 

z 

2.76528 

L«h  or  the  wall  constant  iky 

z 

.4  1TLC 

LA*.  Cr  THF  WALL  CCNSTAi.I  (C) 

z 

5. COCOD 

wAKE  STRENGTH 

-.094^3 

CL  A  USERS  ’Sint’  1‘lEOrAL 

Z 

-.79°3« 

-.88673 

CLAUSE  V.  '  C  *  INTO  C  CAL 

z 

4,60255 

4  •  8  1  7  b  2 

'"PLACEMENT  THICKNESS  -  CONSTANT  *'E*S  I T  Y 

z 

.  C  4  2  4  9 

•  0  4  4t  3 

-C-ENTtM  THICK*  ESS  -  CONSTANT  DENSITY 

z 

.  C  3  2  4  3 

.032=7 

S  H  A  f  c  F  A  0  T  G  r  k  -  CONSTANT  DENSITY 

* 

1  •  3 1 Cu  5 

1 . 37b37 

LOCATION  -  X  - 

32,4DroC 

Z  =  CENTERLINE 
K  :  C.75  *  1C‘( 


Table  69 


m.o.:;7  tape  404=f-  Fitts  17-36,  rum  4,  pts.i-?d  11/11/60 

s  C  5  '  C  .  4.  PjIKT  6  .  G  F  I  0  N  C  .  3 

RFELCEl  P  r  OF  I  L  E  t*U 


7 

'I  t 

O' 

1 

N 

1SCHES 

CLLTA 

F  T/  SEC 

E-; :  .f 

U/uE 

1 

•  0  =  43 

1  L  1  W 

16.24 

9  1.7m 

•  2«5 

2 

•  C  2  z>  - 

.  U  1  3 

is. '6 

4  2,64 

.327 

3 

•  CU7 

•  Lis 

21.64 

8  0.86 

.  303 

fa 

.c:74 

•  w  36 

27.3  7 

64  .  fa  t 

.416 

5 

.  029  1 

.  C  L  £ 

26.67 

68.45 

.483 

6 

•  fa  1 C  7 

.026 

26.02 

67.4  1 

.523 

7 

.CM3 

.C7  7 

3  5.22 

6  7.74 

.54  4 

P 

.0137 

.fa  33 

72.62 

8  6.6c 

.587 

0 

.0154 

.  fa  7  7 

33. 7C 

8  6.33 

.610 

1C 

.0173 

•  C“l 

7  5.29 

8  5.6c 

.63  4 

1  1 

.  C  1  4  2 

.Jfat 

35.05 

65.5C 

.6=1 

12 

•  c  r  c  3 

.C49 

3b  .  >t 

82.2  3 

.666 

1  3 

.  P2E 

.fac  fa 

7  7,4c 

64.64 

.679 

1“ 

.  fa  2  4  7 

.  ci  =  9 

3s.  1  5 

6  4.3c 

.091 

1' 

.  u  ?  t  7 

.064 

3  6.7m 

6  4  ,  «  2 

.722 

16 

,  0  2  c  2 

.067 

34.15 

8  fa  .  3  4 

.724 

1  7 

•  fa  7  4  S 

•  0  =  2 

4  2 . 7  c. 

63.5  2 

•  7  1  7 

IE 

.  C  4  1  7 

.  w  =  8 

4  1  .  =  t 

62.76 

.7=3 

IP 

•  fa  “  6  i 

•  lit 

42.46 

6  2.27 

.  764 

2: 

,  0  =  fa  7 

.17  2 

4  3  ,  r  4 

6  2.5s 

.  7F  0 

21 

.  fa  <  1  3 

.146 

43.  =  2 

6  1.63 

.  7°b 

2  2 

•  OSes 

.163 

4  4  .  r  2 

6  1.5c 

*  6  2  c 

23 

.  L  74  S 

.177 

44.41 

61.26 

.6  13 

2fa 

.0  =  15 

.1  =  4 

45.49 

£1.12 

.  62fa 

2  S 

•  0  =  56 

.211 

40.7  3 

6  1  .  E  1 

.634 

26 

.  C?fa  3 

.22  = 

4  0  ,  6  4 

62.64 

.846 

27 

.  1 ;  1  - 

.241 

47,21 

6C.5c 

.6=  1 

2F 

.  1  JO  3 

.236 

47.42 

6  L  .  .  4 

.664 

29 
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,502 

661. 

956 

19  . 

66  4 

19  , 

,576 

727. 

139 

19. 

84  4 

19  . 

,718 

792. 

32  3 

19. 

9C6 

19. 

662 

856. 

16  1 

19. 

685 

19. 

,  o4  2 

923. 

607 

19. 

917 

19. 

,  bt  6 

9  6  9. 

660 

19. 

858 

19. 

.472 

1054. 

629 

!?: 

m 

{?: 

,442 

m: 

102 

947 

19  . 

ers 

19. 

,436 

2781. 

8b  8 

19  . 

734 

19  . 

,942 

3357  . 

65e 

14. 

728 

19. 

,442 

3933. 

710 

Table  70 


KLE^wFC?  TAPE  FILlS  17-36,  RUN  4,  PTS.1-2C  11/11/6 


RUN  »C,  4  ,  POINT  6. 


GRID  NO.  3 


r_  C  L  N  F  A  R  Y  LAYER  PRCP£CTIE^ 


FREE  S  1  e E  A K  VrLCCITY 
r  R  F  l  STREAK  TLNPrRATuRE 
wall  TEMPERATURE 
»A  LL  REM  FLUX 
FREE  FT  REAR  DENSITY 
c  4  E  E  S  T  F r  A  V  KINEMATIC  VISCOSITY 
L  F  N  S  1  T  Y  CF  FlLIC  AT  »ALL 
t.  IinERATIC  VISCOSITY  OF  FLi.lL  AT  WALL 
V.ALL/FFFE  s  t  r  f  a  m  c  l  n  s  i  t  v  ratio 
LOCATION  FEYI.CLES  NLWPLR  (REX) 
INPUT  VALLE  CF  VELOCITY  DELTA 
INPUT  VALLE  Cr  TE*'FCR£TLRS  DELTA 
C  ALCLL A  T£P  DELTA 
DELTA  99. 55  INPUT 
DISPLACEMENT  THICKNESS  (GFLSTAR) 
RORFNTu“  THICKNESS  (THETA) 
ENE*CV- DISSIPATION  THICKNESS 

entralpv  thickness 

'■FAFF  FACTOR  12  (  C  E  L  S  T  AR  /  T  HE  T  A  ) 

SHARE  FACTOR  32  (E  N  E  R  C  Y  /  T  HE  T  A  ) 
N'  0  M,  r  N  T  L  M1  THICKNESS  REYNOLDS  NUKBED 
DISPLACEMENT  THICKNESS  r E  v  N  C  L  0  j  NUHEEP 
3KIN  FRICTION  COEFFICIENT 
FRICTION.  VELOCITY 
LAv  Or  ThE  «ALL  CONSTANT  (k) 

la.  cr  the  hall  constant  ( c ) 

WAKE  STRENGTH 

CLAUSENS  ’DELTA’  INTEGRAL 
ClAuSE=S  ’S’  INTEGRAL 
icplacli,lnt  thickness  -  constant  density 

HOME  NT  UK  THICKNESS  -  CONSTANT  PUNS  IT Y 
SHA=t  FACTOR  12  -  CONSTANT  DENSITY 


L  0  C  A  T  T  0  N'  -  X  - 


LINEAR 

INTERPOLATION 
TO  WALL 

34.635 
7  5  .  r  C  0 
VP. 3  3  C 
.  C  4  7  4  3 
.07438 
.  Dun  6  56 
.T  7178 
. JLC 1763 
.96511 
690976.26 
.4 1PCC 

. Ib^Ll 

.4D5CC 
.04642 
.  C  3  n  9  0 
,05564 
•CQ24C 
1 .5C236 
1.63092 
649  .CE 
1276.5G 
•  wC  4  9  2  1 
2.75F76 
.  4  1  PCC 
5.CQ0U0 


- . 76R  36 
5  .  G  6  Q  6  1 
•  C  4  1  5  1 
.  C  3  1  2  6 
1 .328 20 


32.400GC 


STANLARD 
SUBLAYER 
FUNCTION  from 
WALL  Tl  Y ♦ : 3  5 

54.635 


.  377e2 

. 04  6 L  2 

•  0  3  1 1  6 

•  0  5  6l  1 
•30241 

1.477^9 

1.79777 

656.75 

1265.49 


- . Db5uc 

-.66676 
4 , 8  o  2  i  5 
.04377 
.03152 
1.3664? 


7  ~  -b  INCHES 
K  =  0.7  5  X  10’6 


Table  71 


KLD**k 

52  7 

7*Pf  4b4fcC- 

F  It  L  5 

17-36, 

RUN  *i  , 

PTS. 1 -20 

11/11/80 

-LA 

6  C  . 

4 . 

POUT 

8 

• 

GPID  NC 

.  3 

RfCtC 

ec  Prcr 

ILC  D*U 

Y 

Y  / 

L 

1 

U-UE 

N 

INCHES 

OIL  If. 

FT/ 5  EC 

PC  C  ,F 

U/OE 

7  HE  T  6 

UTtU 

U  (4  1 

T  (  ♦  ) 

r  t  *  > 

1 

•  G  £  5  2 

•  u  1  3 

fc  5  . 

7 

ao .  8 : 

.2»  5 

•  25C 

-14.152 

5.652 

4.839 

6.951 

•  C  2fc  5* 

•  L  1  7 

1  &  < 

7  2 

6f  .  4  C 

.335 

•  3  C  7 

-13.170 

6. 634 

5.447 

8.907 

3 

•  C  w  6  1 

•  C  2  i 

22  * 

7  2 

67.  9  c 

.  4'"9 

.324 

-11.712 

6.C92 

6.371 

10.602 

4 

«  C  C  5  a 

•  C  t  4 

2  5  1 

5  9 

£  7  •  2  2 

.46  c 

.  368 

-10.529 

4. 275 

7.132 

12.815 

5 

e 

•  C  1  C  4 

•  C  1  2  fi 

•  U  fc  fc 

•  C  3  2 

2  6  • 
3., 

4  2 

C  1 

£7.11 

8t  .  3  S 

.4*4 

.544 

.374 

.411 

-10.226 

-8.426 

9. 576 
10.878 

7  .243 
7.957 

13.602 

16.731 

7 

•  L  l  44 

•  276 

32  • 

1  7 

6  6  .  C  . 

.  584 

.4  30 

-8 .144 

11  . £60 

8.333 

18.618 

fc 

•  C  1 1 5 

•  Li  4  l 

3  3 « 

4  3 

06.47 

.812 

.458 

-7.686 

12.116 

6.681 

21 .556 

Q 

•  C  1  6  1 

•  2  4b 

34  , 

5  4 

85  .  2  8 

.8  7^ 

.4  70 

-7.284 

12.  521 

4.  ICC 

23.643 

2  C 

•  L  1  9  « 

•  04  9 

35. 

63 

6  5.04 

.652 

.4  8  1 

-6.6f  7 

12.517 

9.317 

25.860 

1 1 

•  C  ?  1  3 

•  C  6  3 

36  • 

1  3  > 

64  .  £  l 

.666 

•  52C 

-6.612 

13.  192 

9.693 

27.816 

1  2 

•  C  7 »  7 

•  0  5  4 

37  • 

r  fc 

84 .  e  : 

.676 

.50  7 

-6.372 

13.432 

9  .  c  2  £ 

30.946 

i  ? 

•  C  “  5  4 

•  0  6  4 

37 . 

72 

8  4.21, 

.  b°  „ 

.524 

-6.131 

13.674 

1  0  .  A  5  4 

33.815 

1  4 

•  c:  71 

•  2  6  7 

3  2  . 

1  fc 

8  3  •  9  "1 

•  6  0  c 

.536 

-5.972 

13.832 

10 .it  7 

35.380 

1 . 

•  2  7  3  4 

•  u  fc.  4 

3  5* 

r  fa 

8  7.71 

.72  4 

.561 

-5.458 

14.  347 

11.25  3 

44.247 

1 1 

•  C  4  C  t 

•  1-2 

42 . 

?  7 

8?.  9  £ 

.74  6 

.  58  7 

-4 . 4  £  9 

14.815 

11  .382 

52.965 

2  7 

•  L  4  7c 

•  1  1 S 

41  . 

95 

82.2c 

.  7  6  0 

.618 

-4.596 

15.206 

11.486 

62.113 

1  F 

•  £'  2fc 

•  1  ’2 

42  • 

6  4 

82.lt 

.7»C 

.  b  Ju 

-4.349 

15.455 

1 2  .  t  C  £ 

69.936 

1  ** 

•  2625 

•  1  44 

43  • 

7  2 

6  1.44 

.78  7 

.64  1 

-4.212 

15.592 

12.428 

78.93b 

2C 

•  25  7*> 

.  1  67 

43. 

c  9 

8  1.82 

.825 

.647 

-3.6E9 

15.948 

12.643 

86.195 

2  1 

•  C  7 3  3 

•  1?1 

44  , 

u  7 

81.48 

•  8  1  4 

*  6  6  6 

-3.666 

lb.  119 

12.417 

95.628 

22 

•  C1 '  w  3 

•  1  c  c 

46  , 

?  b 

61.22 

.626 

•  b7o 

-3.398 

16.426 

13.246 

*104.75  7 

2  3 

•  C  **  7  i 

•  2  1  fc 

4  5  • 

5  t 

8  C  .  c  s 

.654 

.  6Qs 

-3.28  1 

16. 523 

13.527 

1  l«.l46 

2  4 

•  C  *»  3  7 

•  2  7  1 

4  6  • 

1  5 

6  C  .  8  7 

•  6  4  5 

.712 

-3.077 

16. 727 

1  3 . 7  «  3 

122.232 

2  r 

•  i.  .  w  7 

•  2  4  fc 

46  • 

7  5 

8  C  .  t  2 

.  8  5  0 

.  7C9 

-2.689 

16.545 

13.745 

1 30.839 

2 fc 

•  1.7b 

•  fc  fc  b 

4  7  • 

1  0 

87.48 

.662 

.716 

-2.730 

17.074 

13.516 

140.358 

2  7 

•  113b 

•  2  p  1 

47  • 

4  fa 

8C  .  C  7 

.864 

.738 

-2.503 

17.211 

14.294 

148.163 

2  ei 

•  12  2  5 

•  2  c  r 

47  . 

6  4 

7  4.82 

.852 

.750 

-2.574 

17. 270 

14.546 

157.  18  1 

2  J 

»  1 . 1  3 

•  316 

4  3  . 

1  2 

7  4.87 

.  8  D  0 

.  7E8 

-2.368 

17.436 

1 4 .696 

166.701 

3  C 

•  14  4? 

•  3r;fc 

49  • 

1  2 

79.  C  J 

.804 

.793 

-2.GC6 

17.798 

15.361 

189.001 

3  1 

•  1 1  2  2 

•  421 

49  • 

7  8 

7  £  .  7  1 

.511 

.626 

-1.761 

18.043 

15.655 

211.561 

32 

•  1  743 

•  4  4  2 

5  w  • 

61 

7  8.22 

.  92  b 

.833 

-1.489 

18. 346 

lb . 138 

233.861 

3  3 

•  1Q7  3 

•  4  7 

51 . 

2  fa 

77.  £  2 

.934 

.  a53 

-1.217 

16. E»7 

lb  .54  2 

257.334 

3  4 

•  2  1 4  3 

•  b  2  4 

2  1  • 

fc  1 

7  7.87 

.  44  5 

.867 

-1.098 

IB. 707 

1  b  .  b  C  6 

279. SC4 

35 

•  2  3  2  3 

•  5  7  4 

52 . 

2  9 

77.42 

.98  J 

.875 

-.422 

lb. 882 

lb. 951 

3C2.977 

3fc 

•  2  4  44 

•  fc  1 1 

53  • 

c  1 

7  7.88 

.561 

.877 

-.771 

19. C34 

16,992 

325.277 

37 

•  2  fc  7  5 

•  661 

5  2* 

Cfa 

76.87 

.  5  ’  C 

.903 

-.559 

15. 205 

17.502 

348.881 

3£ 

•  2  r  4  7 

•  7  2  3 

53* 

22 

7  6.77 

•  47s 

.909 

-.512 

15.292 

1  7 . 6  1  C 

371.311 

3  <3 

•  3  ‘2 3 

•  7  4t 

S3* 

7  7 

78.71 

.977 

.932 

-.457 

19. 347 

16.07C 

3  94 . 26  3 

4  ” 

•  35  22 

•  fa  7  2 

54  • 

?c 

76. C2 

.454 

.947 

-.126 

19.676 

16.56C 

459.337 

4  1 

•  4  V  7 

•  9 

54 , 

3  7 

7?  ,  8  t 

.95b 

.571 

-.055 

19.729 

16.625 

525.193 

4  2 

•  4  5  2  3 

1*117 

54  • 

c  9 

75.44 

.909 

.557 

-.015 

19.789 

IB  .544 

569.875 

4  2 

•  •-23 

1  •  2  4C 

54  . 

6  7 

7  8.72 

1 

.on 

.583 

.012 

15. 816 

19.053 

655.079 

4  4 

•  5  2  2  9 

1*365 

5  4# 

64 

7  5  .  2  1 

1 

•  ccc 

.984 

.  OC  3 

19.806 

19.076 

721.066 

4  * 

•  fc  ”  5 

1 .4  c  c 

54, 

f  9 

7  5.24 

1 

.02  5 

.957 

.094 

19.ec6 

19.137 

785.748 

4  fc 

•  6  c  2  - 

1  •  fc  1 2 

54 . 

ct- 

75.lt 

1 

.42  5 

.592 

.097 

15.901 

19.223 

851.344 

4  7 

•  72  25 

1  •  7  7  5 

2  4  , 

4*6 

7  5  .  C  C 

1 

.  O'"  6 

1 

•  C20 

.119 

19.  923 

19.379 

916.157 

4  c 

•  762  3 

1  •  c.  5  t 

5  5, 

2  fa 

75 . 0  C 

1 

.012 

1 

.220 

•  234 

20. C38 

15 .3e  3 

9b 1 . ICC 

4  <* 

•  fa  2  2  a 

1  •  9  c  2 

64  , 

c  3 

75.  :  C 

1 

.  OC  4 

1 

•  GGu 

.072 

19. 877 

14.363 

1046.056 

s : 

1.2421 

3  •  C  L  7 

54. 

92 

74.47 

1 

.orb 

1 

•  C  C  2 

.095 

19. e99 

15.415 

1619.839 

51 

1  •  fc  ?  2  3 

4,164 

54 , 

c  2 

74,57 

1 

.023 

1 

.  201 

.  Ot  7 

19. 871 

1 9 . 4  C  5 

2193.896 

s : 

2.172s 

5  •  2  4  2 

54  . 

f  d 

75. CC 

1 

.024 

1 

.CCD 

.069 

15,.  85  3 

19.383 

27be.344 

:  t 

<.  .5622 

6*326 

b*4 , 1 

9  2 

74.99 

1 

.  CC  5 

1 

.2  00 

•  1 0  2 

19.526 

19,388 

3341.358 

54 

3  •  L  j  2  3 

7,413 

64. « 

:  5 

7  5  .  C  6 

.504 

1 

.GCC 

-.015 

15. 790 

19.363 

3915.284 

Table  71. 


KLQM..F..7  TAPE  4646°.  FILES  17-36,  RUN  4,  DTS.l-20  11/11/80 

PIN  NC.  4  .  POINT  5  .  G  R  I  D  N  C  .  2 

"CLNCARY  LAYER  PPCFL=TIES  STANLAPD 

LINEAR  SUBLAYER 

INTERPOLATION  FUNCTION  FROM 
TO  WALL  WALL  Tu  Y  +  =  35 

FREE  2  1 R  L  A  P  VrLCClTY  :  66.696  66.696 

r  RC  E  STREAK  TEMPERATURE  r  7E.156 

m  A  lL  TEPPFkATURE  =•  94.03c 

i.  A  L  L  HEAT  FLUX  =  .CUBED 

c  RZE  i  T  k  r  A  M  TENSITY  =  .  C  7  4  2  6 

P  r  F  E  o  T  R :  bv  KINEMATIC  VISLOSITY  =  .D0C16S7 

density  of  fllic  at  wall  =  .C7182 

kInEmATIC  VlSrCSITY  OF  FLLIC  AT  WALL  r  .D0C17bl 

K-*LL/FRrE  STREAM  DENSITY  daTIO  =  .96F91 

LOCATION  REYNOLDS  Mm?Ed  (REX)  r  1355822.06 

iNFbT  VALUE  OF  tELCCITY  DELTA  r  .46ClC 

INPUT  VALUE  UF  TEMFERATLRP  DELTA  :  . 8 1 C  0  C 


CALCULATE^  DELTA 

r 

•  4  G  2  7  9 

CELIA  C9.5Y  INPUT 

.<4lcCC 

DI SPLA  CE*r  NT  THICKNESS  (DELSTAR) 

r 

.04264 

.04319 

m  0  Pi r  N  T  U  m‘  THICKNESS  (ThETA) 

— 

.C 2995 

.02971 

ENERC v-c I ' SI P A TICN  THICKNESS 

z 

.05368 

•  05  3b7 

enthalpy  thickness 

z 

. CD  2  7  7 

.00277 

SHAPE  factor  12  (CElSTAR/THETA) 

z 

1  .**54  25 

1.45373 

shape  FACTbD  32  (E N ER C Y/ T HE T A  ) 

z 

1 .822S6 

1.81311 

M1CH'ENTUm  THI CKNESS  REYNOLDS  NL'MfcEP 

z 

9FB.23 

9  96  •  c b 

CIsPLACEmE  NT  THICKNESS  REYNOLDS  NUMBER 

z 

1437.23 

14*49 . 16 

SKIN  F=>ICTICN  COEFFICIENT 

z 

.^04556 

FRICTION  VFLCC1TY 

z 

3 . 34  4  C  4 

LA.  Cr  THE  WALL  CONSTANT  (K> 

z 

. 4 l DOC 

LAW  CF  THF.  WALL  CONSTANT  (C> 

z 

S.OCCCC 

WAKE  STkENGTH 

z 

-.  1649  6 

CL  A  LEER  S  ’DELTA'  INTEGRAL 

z 

-.69681 

-.610^9 

clauses s  •  r  •  integral 

z 

4  .  1  6  1  6  C 

4.19869 

C  I  OPLACEPl'.T  THICKNESS  -  CONSTANT  DENSITY 

z 

.  C  3  7  6  2 

•040b7 

ML  Ml  a.  tun*  THICKNESS  -  CONSTANT  nE  NS  I  T  Y 

z 

.D2Rtl 

. D30w  7 

SHAPE  FACTO"  12  -  CONSTANT  DENSITY 

r 

1 .26159 

1 . 35  lw2 

LOCATION  -X 

<4u  •  0  0  £,  C 

2  =  CENTERLINE 

*  =  0.75  X  lo”6 


Table  72 


KLuHt»FC7  T  A  F  r  u  o  **  t' 
P  c  ^  C  .  4  . 


FILLS  17-36,  RUN  A ,  PTS.1-?G  11/11/80 


POINT 


c0LNDSRY  LAYER  PRCOtPTIEc 


2. 


GRID  NO. 


STANE  *  PD 
LlNEAP  SUdLAYER 

INTERPOLATION  FUNCTION  FROM 
To  WALL  WALL  To  Y*=35 


F  r£  E  STFEAh  VrL0CITY 
r  RE  E  STREAM  TERPTRATURE 
,m  te^pfraturr 
.all  re  a  t  flux 
EkEE  stafA*.  tensity 
FRF  E  STREAM  KINEMATIC  VISCOSITY 
DENSITY  of  FLLIC  at  WALL 
RlNENATIC  viscosity  of  FlLID  at  wall 

.ALL/FRrE  STREAM  DENSITY  RATIO 
L  C  C  A  T  I  0  ’•  REYNOLDS  MMBEr  (REX) 
INPlT  VALUE  Cf  VELCCITv  DELTA 
INFLT  VALLE  CF  TE^FERATLRE  DELTA 
CALCLLATEn  TjELTA 
DELIA  9A.5Y  INPUT 
DIS-LAClRENT  THICKNESS  (OELSTAk) 

f'OKf nt thickness  itheta) 

EAERUV-DISSIPA  1ICN  THICKNESS 
ENTHALPY  THICKNESS 
SHAPE  FACTOR  12  < EE L S T A R / T HE T A  ) 

SHAPE  FACTO-  72  (E NEPGY/THETA  ) 
MOMENTUM  THICKNESS  REYNOLDS  N  U  R  b  E  P 
DIuPLACERENT  THICKNESS  R  tYNCLDS  NURDEP 
SKIN  FPICTICA  COEFFICIENT 
friction  VELOCITY 
LA.  CF  THE  WALL  CONSTANT  (K) 
LA.  CF  THE  WALL  CONSTANT  (C) 
WAKE  STRENGTH 


62.716 
7  A  .  5  1  7 
91 .63D 
.  C  A  7  5  C 
.D7AAA 
.C0C1653 
.  C  7  2  1  3 
.CLC1TW6 
.  S  6  5  9  6 
2C163C9 . 16 
.  AfcDCO 
.£ ID DC 


.CODEC 
.  C  3  7  7  A 
.  D269C 
•  DA  7  2  9 
.002  55 


1  .A5679 
1  .F25A3 
ILF G  .22 
1  S  7  3  .  b  A 
•  DO A  7  5  7 
A • D9  B  A  A 
.AIDED 


5  .  CCCCC 


62.718 


.  3S7uD 


•  0  3  7t>  3 

.02  be  0 

•  CA  757 

•  CO  25  1 
1. AA372 
1 .815ol 
1092  .ca 
1577  .At 


. Ibl39 


CLAUSENS  ’ L  E  L  T  A  ’  INTEGRAL 
CLAUSES  S  ’O’  INTEGRAL 
ISPLACEMENT  Thick1 ESS  -  CONSTANT  DENSITY 
“  C  **  L  N  T  l  R  THICKNESS  -  CONSTANT  D  l  m  I  T  Y 
S  h  A  p  C  FACTOs  12  -  CCASTA.N7  DENSITY 


- . 6 1 6  D  D  -.71625 

3 . 7 2  5  o  2  J  •  6  7C*»  <J 

.  C  3  2  9  A  .  035*49 

.  C  26  2  C  •  C  2  6  A  B 

1.25669  1.3AC32 


LOCATION  -X-  A8.A0DU0 


z  -  centerline 

K  =  0.7  5  X  1C"‘ 
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KLSv.f.7  UPE  itb*cc-  FILL  S  17-36,  RUN  4 ,  PIS. 1-20  11/11/60 

°-N  fC.  4.  POINT  2.  6RIC  NO.  3 
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KLC  “.'J  UPf  4  b  4  8  F  ■ 

pin  \ c •  4  . 


FILLS  1  7  -  3  fc  ,  RUN  4,  cTS.l-?0  11/H/9C 


p6INT 


GRID  NO.  J 


-Cl  MARY  L  A  Y  r  R  PRCCEFTIEC 


stamarc 
LINEAR  SUBLAYER 

interpolation  function  FROM 

TO  WALL  WALL  Tu  Y+ : 3  S 


FREE  ET°£AM  VELOCITY 
f  P  E  £  STREAM  TEmPtratuRE 
*.AiL  TEMPER  ATURE 
»AlL  PEA  1  F LUY 
c  R  E  E  S  T  *  0  A  *  DENSITY 
c  R  E  E  STREAM  k  I  f  E  v  A  T  I  C  VISCOSITY 
DENSITY  OR  FLL1E  AT  WALL 
r.  I. \EMATIC  VISCOSITY  CF  FLLIC  AT  h  ALL 
•  ALL/FREE  S  T  R  l  A  *  C  E  N  S  I  T  v  PATIO 
LOCATION  FEYNOLLS  MUBE°  (REX) 
INPlT  VALLr  OF  VELOCITY  DELTA 
1 N  P l  T  VALIE  C F  TEmFERATIRE  delta 
C  ALClLATEr  DELTA 
DELIA  9  S  .  5  A  INFUT 
DISPLACEMENT  THICK  NESC  (OELSTAR) 
AJCMfNTu"  THICKNESS  (THETA) 
ENERGY- CISSIPA  TICK  THICKNESS 
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Stare  FtciCn  i:  (LElst  ar/the  t  a  ) 

SHAPE  FACTO0  72  (ENrRGY/THETA  ) 
rrr.Tur  THICK NrSS  StY.NCLCS  number 
DISPLACEMENT  THICKNFSS  REMOLDS  MJMBEd 
SKIN  F  P  IC  TICK  fOEFPICIEN'T 
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LAv.  OF  ThE  WALL  CONSTANT  (K) 
LA.  CF  THE  WALL  CONSTANT  (C> 
WAKE  ST kE NOTH 
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79.729 
91.910 
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.  C  7  9  9  1 
. 00016.54 
.  C  7  2  1  6 
.0x01747 
.96973 
2C16931 .69 
.91~Du 
. f 1 DDD 

.  9  D  5  u  2 
.C 3796 
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.C9776 
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1.94962 
1.62397 
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. UD4  74  1 
4  .  C  6  9 1 4 
.  4  1DDC 
5 . DODLD 


62.71° 


.356x4 

.036.1 
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CLA  l  S  t  °  3  '  C  L  L  T  *  •  INTEGRAL 
CLAUSEFS  ’  C »  1MEGPAL 
I '"PLACE  MM  THICKNESS  -  CONSTANT  DENSI.TV 
m^EMUM  TPICMESS  -  CONSTANT  DENSITY 
SHAM  FACTO0  12  -  CCNET'NT  DENSITY 
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LOCATION'  -X-  46.9CDxl 
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1APE  4b4£R-  FILLS  17-36,  RUN  4,  PIS. 1-22  ll/il/60 
D  L  L  >  C.  4.  POINT  3.  CRIL  NC.  3 
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6  6.66 

•  52  2 

.273 

-  1 2 . l7  7 

6  6.46 
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-7.622 

65  .  C  c 

•  fa  3b 

.  3P4 

-7  .  36  7 

84.65 

.  b4  9 

.394 
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-5.641 

6  3.55 

.  7  1  e 

.471 

-5 .725 

6  3.25 

.727 

.4»3 

-5 . 52t 

£2.22 

.735 

•  4  p  5 

-5. 366 

6  2.27 

.743 

.466 

-5.198 

82.24 

.74  7 

.4  99 

-5.113 

6  2 . 4  * 

•  7  6  5 

.539 

-4.757 

6  2.24 

.763 

•  5  5  fa 

-4.391 

61.62 

e  0?  . 

.574 

-4.242 

6  1.92 

•  fa  1  4 

.  5  94 

-3.770 

6  1.25 

.82  7 

.  d  2  9 

-3.5C3 

0  1  .  1  s 

.84  1 

.  fa  1  2 

-3.213 

6  2.47 

.64  7 

.  o 2b 

-3.469 

6  2.71 

•  b  9-c 

.  fa42 

-2.6P2 

62.55 

.869 

.  fa  5  1 

-2.b57 

32.3. 

.  6  7  c 

.  fa  fa  fa 

-2.47b 

6  C  .  C  4 

.845 

.6.79 

-2.336 

62.  U 

,  6  0  2 

.676 

-2.176 

7  9.72 

.697 

.701 

-2 .276 

7  9.2C 

.924 

.72b 

-1.946 

74.46 

.911 

.717 

-1.6C0 

7  6  .  c  7 

.927 

.752 

-1.473 

7  6.46 

.93b 

,77b 

-1.295 

7  7.97 

.  94  b 

.826 

-1.059 

77.6  c 

.95  7 

.823 

-.676 

77.5  9 

.  964 

.  626 

-.732 

77.22 

.9’1 

.646 

-.565 

77.11 

.975 

.657 

-.49b 

7  6.66 

•  ip  v 

.66  3 

- .  4  C  5 

76.22 

.963 

.  904 

-.3C3 

7  6.27 

.  9  0  6 

.922 

-.262 

76.2. 

.991 

.924 

-.192 

7  6.57 

.99: 

,952 

-.299 

75  .  2  t 

.993 

.962 

-,  0  2  4 

75.1. 

1.22. 

.  97  7 

.  u2 5 

75.12 

1.221 

.977 

.019 

74  ,  9  t 

1  .2ir. 

.  9Pt 

.026 

75.2. 

1  .02  i 

.984 

.017 

74.92 

.  9°4 

.986 

-.013 

74.9. 

1.221 

.992 

.012 

74.65 

1  .  222 

.993 

-.006 

74.72 

1  .  C  2  . 

1 .200 
1.000 

-.02b 

74.72 

1.02. 

.022 

74,72 

.99  b 

1.002 

-.045 

74.72 

.997 

1 .022 

-.069 

7  4.75 

.907 

.999 

-.06  7 

U  (♦  ) 

T  1  ♦  ) 

Y  (  ♦  1 

7  .  79  fa 

4.56  4 

6,449 

fa  .  96  5 

5.933 

•11.16  1 

10.152 

6.774 

12.937 

12. 76  C 

7.359 

14.303 

11.675 

6.115 

16.640 

12.405 

6.695 

19,9b? 

12. 659 

9.531 

22.499 

13.116 

9.766 

2  4 , Ob  0 

13.547 

10.377 

27 , 9b  2 

13.962 

10.902 

32.64' 

14.261 

11.215 

37.133 

14. 376 

11.465 

39,260 

14.521 

11  .7C2 

42.207 

14.  ?r  1 

11  .599 

45.524 

1  4  .  e  5  9 

12.033 

5  E . 20  7 

15. 229 

12.112 

53.524 

15.114 

12.365 

57.037 

15.472 

13.374 

69.720 

15.  e3fa 

13.794 

63.379 

lfa.  1P4 

14.250 

96.453 

16.457 

14.751 

1 Ce . 356 

16. 724 

15.116 

122.405 

17.C14 

1  5 . 2  C  2 

136. OoB 

17.137 

15.532 

147.362 

17. 347 

15.523 

160. P46 

17.570 

lb.lfafc 

1 74.700 

17.742 

lfa. 53b 

166.406 

17.891 

1  fa  .  b  4  fa 

200.458 

16  .  C49 

lb. 636 

214.117 

lo.  14E 

17.095 

225.630 

18.275 

16.023 

239.094 

16.427 

17.787 

253.143 

16.  75  3 

1  6  .b  6  4 

286.705 

18.931 

19.271 

32 C . 2t  6 

19.  167 

19.995 

353. 83C 

19.  35  1 

20.433 

3e9.734 

19. 4C5 

2U.562 

422. 126 

19. 64 1 

20 .99fc 

457.250 

19.731 

21 .275 

49C.812 

19.622 

21.5  17 

526.326 

19.874 

22.436 

559.108 

19. 944 

22. fa  3C 

594.231 

20. C37 

22.534 

691.211 

20.  127 

23.575 

769.557 

20. 2'3 

2  3.062 

867.317 

20.232 

24  „H 

964.102 

20.245 

24.262 

1061.666 

20. 232 

24 ,4F  3 

1179.233 

20.244 

24.424 

1277.168 

20.213 

24.533 

1374.754 

20.239 

24.56b 

14  72.709 

20.219 

24.64  5 

15b9.864 

20.221 
20. 229 

24. cl  3 
24.b?l 

fill:??? 

20.  18  1 

24.626 

3559.631 

2  0.  156 

2  4  ,  b  2  0 

4223. P56 

20.  160 

24.757 

4867.105 
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i 0  l  7  TAPP  4646F-  FILLS  17-36,  RUN  4,  PTS.1-2C  11/11/83 
cl|,  NO.  4.  POINT  4.  6-rIC  NC.  3 


RCLNDARY  LAYER  PROPERTIES 


linear 

INTERPOLATION 


STANDARD 
SUBLAYER 
FUNCTION  FROM 


TO  WALL 

WALL  TO 

F  p  E  E  STREAM  VELOCITY 

- 

82.277 

6  2  •  c  7  7 

r  fi  E  t  STREAM  TE^RPRMURE 

Z 

74.812 

rALL  TEMPERATURE 

~ 

91.510 

,AlL  feat  FLUX 

~ 

.  r  4  *  9  c 

FREE  STREAM  DENSITY 

r 

. G74  4D 

Fr’^t  STF'EAW  FlNEM/TiC  VISCOSITY 

~ 

•GLC16S5 

DENSITY  OF  FlLID  AT  WALL 

z 

.  L  7  2  1  S 

fInEmATIC  VlSfCSlTY  OF  FLLIC  AT  WALL 

•CUC1747 

w/ LL/FREE  STREAM  CENS1TY  PATIO 

” 

.96971 

L  0  C  A  1  I  C  ‘  REVNCLES  N  L  M  E  E  p  (REX) 

z 

2CC56C5.  17 

In3iT  VALLE  rr  VELOCITY  DELTA 

~ 

.  4  1  2  u  G 

INPUT  VALLE  J  TEA  PLRATLRr  DELTA 

z 

.E13L0 

CALCULATED  DELTA 

~ 

.34658 

DELTA  99.5*  INPUT 

z 

.CODCG 

DISPLACE  MrM  ThICfAESS  (DELSTAR) 

z 

.03743 

.23762 

MOMENTUM  ThICKNfSS  (THETA) 

z 

.  C  2  5  4  6 

.  C  2  5  9  D 

ENERGY-DISSIPATION  THICKNESS 

z 

.  G  4  6  5  7 

*  C  4  b  9  7 

ENTFALRM  THICKNESS 

z 

.  C  0  2  t  5 

«  D  G  2  6  6 

SHAPE  FACICr  1?  (CElcTAR/THETA) 

z 

1 .4fco95 

1.45277 

S  F  A  p  E  FACTOR  32  <E  N  r  R  G  Y  /  T  HE  T  A  ) 

z 

1 .62897 

1.61379 

M  C  M  F  N  T  D  u  THTCFNPSS  REYNOLDS  NUM5EP 

z 

1055.21 

1  D.73 .06 

CISF  LACml  i.t  THTCFNESS  RlYNCLCS  NUMEEF 

z 

1551.11 

1558.91 

SKIN  FRICTION  COEFPICIENT 

z 

.LC47S9 

FRICTION  VELOCITY 

z 

4 .07564 

LAr.  CF  ThE  WALL  CONSTANT  (K) 

z 

•  4  l  Z  C  D 

la.  cr  The  wall  constant  «c) 

z 

5 . DC  u  uO 

«  A  k  E  STRENGTH 

- 

—  .  1  4  6  u  c 

CLfUSEcS  ’DELTA’  INTEGRAL 

Z 

-.57991 

-.71145 

CLAUSE-;  S  ’  r  •  INTEGRAL 

z 

3 . 7  6  P  7  7 

3  .  fc  o  4  L  1 

PLACLvlM  TFICKVESS  -  CONSTANT  n  E  N  S  I  T  Y 

z 

.  D  3  1  b  9 

.035^4 

'•i.HMl'  THICK’. c-Si  -  CONSTANT  DENSITY 

z 

.  D  2  5  7  6 

.  0  <_  6  2  D 

SHAPE  FACTO'  ID  -  CONSTANT  DlNSITY 

- 

1  •  2  3  8  u  7 

1  .  3  4  6  u  u 

LrCATION  -X- 

46 .402CC 

Z  =  -  6  INCHES 
K  =  0.75  X  10"fc 
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KLi>kBl.7  TAPE  ^aBEP-  FILLS  17-36,  RUN  4  ,  PTS.l-PG  11/il/SD 


RLU  NC.  4  •  n  u 1 N  T 

1 .  GRID 

NC  .  3 

3CLNDARY  LAYER  PRCPl'TIlS 

STANDARD 

linear 

SUcLAYEP 

interpolation 

FUNCTION  FROM 

TO  WALL 

WALL  TO  Y+=35 

F  PE  E  STREAM  VELOCITY 

- 

lie.  33*4 

110.334 

r  R  E  c.  Stk[  T'  i[)'PI'RnuRE 

75.431 

w«LL  1  E  P  P  r  R  A  T  UR  E 

~ 

b  S  ,  R  7  u 

»  A  L  L  PEAT  FLUX 

z 

.CRRSC 

FREE  S  T  h  c  A  P  n  L  N  S I T  Y 

z 

.  G  7  5  C  9 

F  R  r  E  S  T  F.  E  A  M  KINEMATIC  VISCOSITY 

z 

•  DUE  1 64  1 

L  E  N  S  I  T  Y  OF  F  l  L  I  C  AT  w  A  L  L 

z 

.C721T 

KINEMATIC  VISCOSITY  OF  FlLIC  AT  WALL 

z 

•CUC1721 

•ALL/FREt  STREAM  C  L  F  S  I  T  v  RATIO 

z 

.  9  7  7  5  5 

LOCATION  REYNOLDS  N  L  P  E  E  c  (FEX) 

z 

3159964.16 

INFcT  VALu'  CF  VELOCITY  DELTA 

z 

•  4  1  ?  C  D 

INPIT  VALLE  OF  TEPFEnATLRE  DELTA 

z 

.  f  1  T  CD 

C  ALCcLA ted  delta 

z 

•  2  9  2  1  1 

TELIA  RR.b*  INPUT 

z 

. CCPDC 

dieplacepe nt  thickness  ( dp  l  s  t  a  r  ) 

z 

.C2957 

.029t4 

POKE  NT  UP  THICKNESS  (THETA) 

z 

•  C  2  0  u  3 

. 02  C  3  9 

ENLRGY-DISSIF A  TICK  THICKNESS 

z 

. D366  1 

.03717 

enthalpy  thickness 

z 

.  C  D  2  *4  7 

.00247 

SHAPE  FACTOR  12  (EELSTAR/THETA > 

z 

1.47576 

1.45349 

Shape  FACTOR  72  (E nfpc Y/THETA  ) 

z 

1 .F  373  1 

1 .62299 

KOHENTU"  THICKNESS  REYNOLtS  NUKBEP 

z 

1122.49 

1142.43 

DISPLACEMENT  THICK  NrSS  REYNOLTS  NUMBER 

z 

1 o  56 . 5  5 

1 6 60  •  a C 

SKIN  F  rIC  TIC A  COEFFICIENT 

z 

. 0D4  7  3  5 

FRICTICN  VrLOCITY 

z 

5.44116 

LAw  CF  THE  WALL  CONSTANT  (K> 

z 

. 4 1 D  GO 

L  A «  OF  THE  WALL  CONSTANT  (C> 

z 

5.CCGOC 

WAKE  strength 

r 

- .  1  9  1 1  C 

CLAUSFRS  ’DELTA*  IN  T  p  C  R  A  L 

- 

-  .  4  5  E  7  3 

-.55506 

CLAUSE RS  ’O’  INTEGRAL 

z 

2  •  6  9  r  5  £ 

2 . 7o  Sc  7 

PLACEME’T  THICK f  ESS  -  CONSTANT  DENSITY 

z 

.  T  2  4  E  9 

.02737 

POPENTUm  THlCh’ESS  -  CONSTANT  r  E  N  S I T  Y 

z 

.  C  2  C  2  7 

.  0  2  G  c  4 

SPARE  F  A  0  T  C  r  12  -  CCMTNT  n  L  N  S  I  T  Y 

r 

1 . 22  7  6  2 

1 . 32  6t  4 

LOCATION  -X- 

56.4DDU0 

Z  =  CENTERLINE 
K  r  G.7  5  X  1C’1 


Table  76 


M.C  TAPE  loKit-  FILtS  17-36,  RUN  4,  PTS.1-20  11/11/80 

cLr»  AC.  4  .  POINT  1.  RRID  NO.  3 


RrDlCEC  PROFILE  DMA 


Y 

Y  / 

u 

1 

N 

If  C‘i£5 

DELTA 

FT/EEC 

DEC  .F 

U/UE 

1 

.  CC4  n 

..17 

t-3.be. 

fe  7  .  2  4 

.4»b 

? 

.c  :s£ 

5  c  •  r  6 

B6  .  £  3 

.52  6 

3 

.c:  74 

bb.CE 

65.9  2 

.505 

K 

.  ec  ?> 

.  C  7  7 

6  5.  C  9 

fec.  75 

•  62  b 

t 

•  c:f  a 

..  3  0 

71.51 

85.53 

,  64  fc 

6 

.  c! :? 

.237 

7  5.31 

8  5.12 

.fc»«. 

7 

•  ci?: 

.241 

7b  .  49 

84.92 

.  fcO  7 

c 

•  L  12  •* 

.  L  4  y 

77.6  3 

84.42 

.  7?5 

Q 

•  CIS? 

.  0  c  2 

79.  f  2 

64  .  s  1 

.723 

1C 

•  C  1  7  c 

.  0  c  fc 

C  1  .  1  «. 

8  4.37 

.735 

1 1 

•  Cl  9? 

•  LIE 

c2  .  1  1 

83. 9S 

.76,, 

1  ? 

. ; : : 7 

.  C  7  1 

6  2  .  e  5 

83.92 

.751 

1 7 

•  ~  .  2 

.  .’t 

e  3  .  E  1 

8  3  a  fc  S 

.  7C  0 

•  l  :  z  9 

•  u  f  . 

is  .  3  L 

£3.72 

.764 

If 

•  C  ~  5  9 

..rv 

a  5  .  3  7 

6  3.52 

.771 

u 

•  C  "  7  «• 

.  .  s  b 

fc  5  .  c  4 

8  3.3c 

.774 

1  7 

.^297 

.IDE 

c  b  .  c  fc 

03.32 

.76  5 

!<- 

. ;  '6* 

.  i  :>• 

c  b  .  7  9 

8  2.92 

•  63  5 

1 

•  C  4  2  9 

.  1«7 

93.67 

8  2.53 

•  £  ?2 

2  C 

•  c  ^  c  c 

.171 

4<  .  3  3 

b  2  •  4  _* 

.837 

Z  1 

« C  ;c  I 

.  1 l-  2 

43.  ?H 

0  2 . 2  E 

•  fe'e. 

2  2 

•  v  *  j4 

.717 

95  . 

cl  .  7c 

.  efr  * 

2  3 

•  c i 

.7“. 

4b  .  4  3 

8  1.5c 

.87H 

2  ^ 

.  L  76c 

.  7  f  : 

s  7  .  4  u 

6  1.35 

.683 

*>  c 
c 

.*"?1 

,  3  ~  C 

95  .  1  c 

81  .  i  4 

•  6C  5 

2L 

•  L  '  L  1 

.339 

9  9.44 

6  1.14 

.505 

t  7 

•  L  **•  t  C 

.  i?A 

1.2.2c 

82  .49 

.909 

2  6 

.  l :  3 : 

.  3  E  3 

131.17 

62.51 

.917 

29 

•  nzi 

.377 

1.1  Me 

6  2.37 

.925 

3' 

•  1  1  5  v 

.347 

132.49 

79. 4  fc 

.97  4 

31 

.  i  ^  3 : 

.  N  2  1 

133.31 

7  9.97 

.  4  ?4 

3  7 

•  1  7  c  c 

.  4  4  E 

123.7c 

8  2.17 

.943 

33 

.14  74 

.575 

125.15 

79.2: 

.953 

3* 

•  164fa 

.  5  t  x 

12b. 3  3 

7F  .  e  9 

.96:  1 

3? 

.1522 

.  6  7  J 

1  E  fc  .  c  7 

76.5  9 

.97L 

36 

.  1^99 

.6  5  5 

1  L  7  .  4  2 

78.24 

.  977 

37 

.2172 

.  7  “  3 

1CS.2C 

77.72 

.96  1 

3  6 

.27M 

.feCS 

1.5.75 

77.43 

.9tL 

39 

.2  5  2? 

•  Etc 

1 c9  .  r  4 

7  7.37 

.  98  9 

**  C 

.2^9t 

.  *  ?  4 

124.77 

7  6  .  9  t 

•  4  4  1 

91 

.  2  °  7  : 

•  9fc  3 

1  2  9  .  c  2 

77.25 

.902 

42 

.sis: 

1.044 

139.72 

76.74 

.999 

4  3 

•  3  r  4  c 

1.7  14 

130.c- 

76.32 

.99b 

44 

•  4"45 

1  .5cc 

1  1C .  !  0 

76,27 

.90  4 

4  * 

.4?i- 

1.55k 

112.7c 

7  6,22 

.999 

46 

.  i  r  s  c 

1.774 

1 1. . 7  £ 

75,cc 

1  .  000 

47 

•  5  S  4  *f 

1  .oT5 

1  1  .  .  ?  b 

75.73 

1  .  22c 

4  c 

.6251 

7  .  .  7  3 

11. .42 

7'  .  7  1 

1  •  Eir  1 

4  9 

.  6  c.  5  : 

2.343 

112.24 

75.54 

.  99  9 

SC 

•  7CS  2 

2.4  14 

112.2b 

75.52 

.  909 

5  1 

.  7  c  5  C 

2.55  5 

1 12 . 22 

74. :2 

.  90  y 

S2 

.sr  SC 

2  •  7  c  6 

112.23 

7  5  .  5  e 

.999 

53 

54 

1  .  l>  4  6  C 

1.7-51 

3.57k 
4.4  73 

112.14 

1  1.. 39 

7  S  •  m  : 

.99fc 

•  9«b 

5  S 

i  .s:s2 

5.221 

1  1C. fb 

TS.m  : 

•  99b 

se 

1  .7^bc 

6  .  U  4  2 

1C9.om 

7C  ,  u  n 

•  ti 

57 

2. SCSI 

6.054 

129.79 

7S  .  4  S 

•  $°1 

U-UE 

THETA 

UT  All 

U  (♦  ) 

T  (  ♦  ) 

VI*) 

.198 

-10.413 

9.865 

5.546 

12.728 

.2  36 

-9.57C 

10.707 

6  .b2fc 

15.363 

.282 

-8 . 1 39 

12.  139 

7.64  2 

19.579 

.292 

-7.58D 

12. 698 

6.130 

2C.897 

•  3r  5 

-7.136 

13.  141 

fe  •  55  5 

23.266 

.333 

-6.456 

13. 822 

9.350 

26.275 

.346 

-6.146 

14.132 

9.746 

31.701 

.  354 

-5.973 

14. 335 

9.429 

37.809 

.362 

-5 . bC7 

14.671 

10.722 

4D. 133 

.355 

-5.369 

14 . 909 

1 C  •  oC  5 

44.676 

.411 

-5.167 

15. Oil 

11.525 

SC. 14  7 

.4  16 

-5 . 2)44 

15.234 

11.710 

54.626 

.422 

-4.911 

15.367 

11.624 

56.579 

.4  32 

-4.764 

15.493 

12.  „4t 

63.059 

.44  4 

-4.044 

15.674 

12 .44fc 

66.329 

.453 

-4.464 

15.704 

12.712 

73.599 

.459 

-4 , c  fc  9 

lb. 90e 

12.c70 

76.343 

,48fc 

-3.959 

16.319 

13.63C 

95.735 

•  5  1  2 

-  3  .  b  1  3 

16.666 

14.343 

113.126 

.518 

-  3  .  3  7e 

16 . 969 

14.572 

131. P36 

.534 

-3.049 

17.229 

14.465 

147.647 

.565 

-2.015 

17.462 

15.037 

167.147 

.579 

-2.556 

17. 721 

16.224 

1 64.802 

.  5  0  3 

-2.378 

17 . 9C0 
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figure  8  .  Boundary  Layer  Velocity  and  Temperature  Profiles 
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Figure  15 .  Boundary  Layer  Velocity  and  Temperature  Profiles 

Run  No. 2  Point  No.  8 
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Figure  16 .  Boundary  Layer  Velocity  and  Temperature  Profiles 

Run  No. 2  Point  No. 5 
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Figure  16 •  Boundary  Layer  Velocity  Profiles 
Run  No. 2  Point  No. 5 
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Figure  17-  Boundary  Layer  Velocity  Profiles 
Run  No.  2  Point  No. 6 
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Figure  18 .  Boundary  Layer  Velocity  Profiles 
Run  No. 2  Point  No.  7 
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Figure  19*  Boundary  Layer  Velocity  Profiles 
Run  No. 2  Point  No. 2 
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Figure  20.  Boundary  Layer  Velocity  and  Temperature  Profiles 

Run  No. 2  Point  No.  3 


T 


WAKE  FUNCTION 


A 

A  A 


A  A 


A 


AD-A101  096  UNITED  TECHNOLOGIES  RESEARCH  CENTER  EAST  HARTFORD  CONN  F/6  20/A 

DATA  REPORT.  VOLUME  II.  VELOCITY  A NO  TEMPERATURE  PROFILE  DATA  F— ETC(U) 
JAN  81  M  F  BLAIR  F49620-78-C-006* 

UNCLASSIFIED  UTRC/R81~9143B8-16  AF0SR-TR-81-0515  NL 


VELOCITY  AND  TEMPERATURE  RATIOS 


Ofr 
OA 
D  A 
O  A 
O  A 


WAKE  FUNCTION 


A  A 
A 

A  A 


•.5 

Vh 


Figure  21.  Boundary  Layer  Velocity  Profiles 
Run  No . 2  Point  No.l 
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Figure  29-  Boundary  Layer  Velocity  and  Temperature  Profiles 

Run  No.l  Point  No.  11 


7< 


VELOCITY  AND  TEMPERATURE  RATIOS 


H 


o° ? 


e.e 


6.5 


U  T  -T 

A  -  .  □  T“ 


T,-Te 


VELOCITY  AND  TEMPERATURE  DISTRIBUTIONS  IN  UNIVERSAL  COO. 


T 


111!! 


16 


Z 


T 


r  i  i  i  1 1 

14 


Figure  29-  Boundary  Layer  Velocity  and  Temperature 

Run  No. 1  Point  No.  11 
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Figure  29-  Boundary  Layer  Velocity  Profiles 
Run  No. 1  Point  No.  11 
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Figure  30.  Boundary  Layer  Velocity  Profil 
Run  No.  1  Point  No.  12 
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Run  No. 1  Point  No. 13 
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Figure  31*  Boundary  Layer  Velocity  Profiles 
Run  No.  1  Point  No. 13 
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Figure  32.  Boundary  Layer  Velocity  Profiles 
Run  No.l  Point  No. 14 
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Figure  33-  Boundary  Layer  Velocity  and  Temperature  Profiles 

Run  No.l  Point  No.  15 
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Figure  33-  Boundary  Layer  Velocity  Profiles 
Run  No.l  Point  No. 15 
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Boundary  Layer  Velocity  and  Temperature  Profiles 
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Figure  Boundary  Layer  Velocity  Profiles 

Run  No.  1  Point  No. 17 
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Figure  35.  Boundary  Laver  Velocity  Profiles 
Run  No.l  Point  No.  18 
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igure  36-  Boundary  Layer  Velocity  Profiles 
Run  No .1  Point  No . 19 
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Figure  37.  Boundary  Layer  Velocity  and  Temperature  Profiles 

Run  No.l  Point  No. 20 
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Figure  37-  Boundary  Layer  Velocity  Profiles 
Run  >'o.l  Point  No.  20 
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Figure  38.  Boundary  Layer  Velocity  Profiles 
Run  No.l  Point  No. 21 
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Figure  39.  Boundary  Layer  Velocity  and  Temperature  Profiles 

Run  No.l  Foint  No. 22 
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Figure  39*  Boundary  Layer  Velocity  Profil 
Run  No.l  Point  No. 2? 
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Boundary  Layer  Velocity  and  Temperature  Profiles 
Run  No. 3  Point  No. 7 
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Figure  53.  Boundary  Layer  Velocity  and  Temperature  Profiles 

Run  No. 3  Point  No.  19 
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Figure  53-  Boundary  Layer  Velocity  Profiles 
Run  No, 3  Point  No. 19 
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Figure  54.  Boundary  Layer  Velocity  and  Temperature  Profiles 

Run  No. 3  Point  No. 20 
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Figure  54. 


Boundary  Layer  Velocity  Profiles 
Run  No. 3  Point  No. 20 
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Figure  55*  Boundary  Layer  Velocity  Profiles 
Run  No. 3  Point  No.  21 
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Figure  56.  Boundary  Layer  Velocity  and  Temperature  Profiles 

Run  No. 3  Point  No. 22 


Uth*C T  VELOCITY 


Tigure  56_ 


Boundary  Layer 

Run  -Vo. 3  Pn,Clty  Pr°fil 

p°int  Ko.  2? 


78->2-100 


VELOCITY  AND  TEMPERATURE  RATIOS 


o 

D 

0 

a 


o 


WAKE  FUNCTION 


A 


A 

A 

f - 1 - 1 - 1 - | -  1 - 1 - ( - 1 - 1 

•.s  1.0 

vh 


defect  velocity 


r— i - 1 - 1 - 1 — 

0«5 

Y'8 


n 

1.0 


Figure  57.  Boundary  Layer  Velocity  Profiles 
Run  No. 3  Point  No. 23 
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Boundary  Layer  Velocity  and  Temperature  Profiles 
Run  No. 4  Point  No. 15 
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Figure  66-  Boundary  Layer  Velocity  Profiles 
Run  No.  4  Point  No. 10 
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Figure  67  •  Boundary  Layer  Velocity  Profiles 
Run  No, 4  Point  No. 11 
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Figure  68.  Boundary  Layer  Velocity  Profiles 
Run  No. 4  Point  No.  9 
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Figure  69.  Boundary  Layer  Velocity  Profiles 
Run  No .4  Point  No . 6 
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Figure  70.  Boundary  Layer  Velocity  and  Temperature  Profiles 

Run  No. 4  Point  No.  7 
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Figure  70.  Boundary  Layer  Velocity  Profiles 


Run  No. 4  Point  No. 7 
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Figure  71.  Boundary  Layer  Velocity  and  Temperature  Profiles 

Run  No. 4  Point  No.  8 
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Figure  71.  Boundary  Layer  Velocity  Profiles 
Run  No. A  Point  No.  8 
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Figure  72.  Boundary  Layer  Velocity  and  Temperature  Profiles 

Run  No. 4  Point  No.  5 
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Figure  72.  Boundary  Layer  Velocity  Profiles 
Run  No .4  Po int  No . 5 
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Figure  73 •  Boundary  Layer  Velocity  Profiles 
Run  No.  4  Point  No. 2 
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Figure  74.  Boundary  Layer  Velocity  and  Temperature  Profiles 

Run  No. 4  Point  No. 3 
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Figure  75-  Boundary  Layer  Velocity  Profiles 
Run  No. 4  Point  No . 4 
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Figure  76.  Boundary  Layer  Velocity  Profiles 
Run  No. 4  Point  No.  1 
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